Further Mathematics - Degree in Engineering - 2024/2025
EDP-01 for serial number: 1

Exercise 1
du 8%u
2t (X =16 (X, 1) 0<x<2, B<t
u(e,t)=u(2,t)=0 0=t
uxe_[—3X O=<x=<1 O<x<2
(002135 6 12x<2 2°%°
4 True
7
Compute the temperature of the bar at the point x= —
5
and the moment t=0.6 by means of a Fourier series of order 12.
7
1) u(—-,0.6) = -3.38388
5
7
2) u(—-,0.6) = 3.07186
5
7
3) u(—,0.6) = -3.66251
5
! 10
4) u(—-,0.6) = -1.01558x10"
5
7
5) u(-,0.6) = -8.30552
5
Exercise 2
o ,
L, 1) 21622 (x, 1) o<x<r, o<t
u(e,t)=u(r,t)=0 0=t
-X O=<x=<1
u(x,0)= 6x-7 1=x<2 g x<n

5x 10
-—— +—+5 2<x=<nx
-2 -2

@%u(x,@):—((x—l)x(x—rr)z) 0. <x=<7

L © True

Compute the position of the string at x=2
and the moment t=0.9 by means of a Fourier series of order 11.

1) u(2,0.9) = 1.55028
2) u(2,0.9) = -1.61245
3) u(2,0.9) = -08.303755
4) u(2,0.9) = 8.43289

5) u(2,0.9) = -0.874755
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Exercise 1
P, 1) =422 (x, 1) B<x<r, O<t
ot ox
u(oe,t)=u(r,t)=0 o<t
U(x,8)=-((x-3) (x-2)x* (x-m)?) @<x=<r
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.4 by means of a Fourier series of order 12.

1) u(1,0.4) = 5.11108

2) u(1,0.4) - 6.67833

3) u(1,0.4) = -1.74354

4) u(1,0.4) - -0.815826

5) u(1,0.4) = 5.55431

Exercise 2

%:(x,t):ls%j:(x,t) 0<x<3, O<t
%(0;):2—2(3;):0 o<t

u(x,0)=3 (x-3)2(x-1)x* 0<x=<3
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.2 by means of a Fourier series of order 9.

1) u(1,0.2) = 3.1908
2) u(1,0.2) = -0.942323
3) u(1,0.2) = 3.979

4) u(1,0.2) = -0.95758

5) u(1,0.2) = 0.33488
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Exercise 1

ou
ot
u(@,t)=u(5,t)=0

(X,0)=2 (x-5)% (x - 1) x*

u
0

o
ox?

(X,t)=9

(X, 1)

0<t
O<x<5
True

O<x<5, o<t

Compute the temperature of the bar at the point x=4
and the moment t=0.4 by means of a Fourier series of order 10.

1)

2)

u(4,0.4)
u(4,0.4)
u(4,0.4)
u(4,0.4)

u(4,0.4)

Exercise 2

u

L ©

ot?

_5x
(x,e>—[ _,,:

-3

O<x<3
15
-—= -5 3=<x=s7
-3
8 8
X, 2 18 1<xsnm

5 8 x
6tu<x’0)_{

-

14.9873

7.57727

5.39763

3.92912

-6.39456

(x,£) =257 (x,1)
u(e,t)=u(r,t)=0

O=<x<1

1 -1

O<x<, O<t

o<t

O<X<T

0. <Xx=<71

True

Compute the position of the string at x=1
and the moment t=0.8 by means of a Fourier series of order 9.

u(i,e.8)
u(i,e.8)
u(i,e.8)
u(i,e.8)

u(l,e.8)

5.94216

2.88336

2.13768

4.98318

8.11306
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Exercise 1

ou o%u

= (X,t) :25§ (X,t) O<x<, O<t

u(e,t)=u(r,t)=0 o<t
-2Xx O<x<3

u(x,0)= X ¥ 6 3<x<n O=x=x
-3 -3

0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.9 by means of a Fourier series of order 12.

1) u(1,0.9) = -7.78968
2) u(1,08.9) = -5.67572x10°1°
3) u(1,0.9) = -4.77518
4) u(1,0.9) = 2.08331
5) u(1,0.9) = -4.82299
Exercise 2
[ o%u 8%u
E(x,t)79§ (X,1t) O<x<4, 0O<t
u(@,t)=u(4,t)=0 o<t
U(x.0 [ZX O<x<2 0<x<4
= < <
(x,0) 8-2x 2=<x=<4 -0
_1x O<x<2
5 2
U060 =116x -39 2<x<3 @.=x=4
36 -9x 3=<x<4
L © True

Compute the position of the string at x=1
and the moment t=0.4 by means of a Fourier series of order 9.

1) u(1,0.4) = 2.88226
2) u(l1,0.4) = 5.78434
3) u(1,0.4) = 0.290312
4) u(1,0.4) = 7.61393

5) u(l,0.4) = -2.76143
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Exercise 1

ou 5%u

61 =2 0 (X, 1) 0<x<5, O<t

u(e,t)=u(5,t)=0 0=t
_Bx O<x<3

u(x,0)= 3 O=<x=<5
4x-20 3<x<5

0 True

Compute the temperature of the bar at the point x=4
and the moment t=0.4 by means of a Fourier series of order 10.

1) u(4,0.4) = 2.7966
2) u(4,0.4) = -3.60583
3) u(4,0.4) = 2.07023
4) u(4,0.4) = 7.77069
5) u(4,0.4) = 2.62051
Exercise 2
r 2
» (X,'t):‘lﬁzl (X, 1) Q<x<m, O<t
ot ox
ou du
o (@.t)=— (m,t)=0 o<t
2Xx O<x<2
ux,0)= SAX LB 4 2<x<n O=x=n
-2 -2
L O True

Compute the temperature of the bar at the point x=2
and the moment t=0.2 by means of a Fourier series of order 8.

1) u(2,0.2) - 0.00640819
2) u(2,0.2) = -3.91831
3) u(2,0.2) = -4.63252
4) u(2,0.2) = 2.13257

5) u(2,0.2) = 2.65926
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Exercise 1
Su 5%u
L (%1)=2572 (X, 1) 0<x<2, O<t
u(e,t)=u(2,t)=0 0=t
U(x,0)=-(x-2)2(x-1) x> 0=<x=<2
0 True
8
Compute the temperature of the bar at the point x= —
5

and the moment t=0.2 by means of a Fourier series of order 9.

8
1) u(—,0.2) = -5.30428
5
8
2) u(—-,0.2) = 7.12691
5
8
3) u(-,0.2) = 5.56414
5
8
4) u(-,0.2) = @
5
8
5) u(—,0.2) = -0.756228
5
Exercise 2
[ (X t)—@ (x,1t) O<x<m, O<t
ot2 7T T V7 ’
u(e,t)=u(r,t)=0 o<t
-X O<x<2
u(x,0)= 8-5x 2<x<3 O<XxX<rr
7 x 21
- = -7 3=<Xx=s7
-3 -3
a%u(x,e):a (Xx-1) x (x-m2 @.sx=<x
L © True

Compute the position of the string at x=2
and the moment t=0.2 by means of a Fourier series of order 12.

1) u(2,0.2) = -5.92808
2) u(2,0.2) = 3.1985

3) u(2,0.2) = -8.60175
4) u(2,0.2) = 6.06592
5) u(2,0.2) = -0.82046
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Exercise 1
Su 5%u
(6T =40 (X, 1) 0<x<1, @<t
u(e,t)=u(l,t)=0 o<t
u(x,0)=3 (x - 1) (x—i)x P<x=<1
0 True
9
Compute the temperature of the bar at the point x= —
10
and the moment t=0.3 by means of a Fourier series of order 10.
9
1) u(— ,0.3) = 5.48906
10
° 7
2) u(— ,08.3) = -5.1557x10"
10
3) u(— ,0.3) = 5.44783
10
4) u(— ,0.3) = 6.60163
10
5) u(— ,0.3) = 3.72816
10
Exercise 2
[ ou 6%u
(1) =252 (x,1) B<x<r, O<t
ou du
~(e,t) =" (m,t) =0 =<t
-3x O=<x=<1
u(x,0)= 2X 3.3 1<x<n O=x=x
-1 -1
L O True

Compute the temperature of the bar at the point x=1
and the moment t=0.2 by means of a Fourier series of order 8.

1) u(1,0.2) = -1.5018
2) u(1,0.2) = 3.85632
3) u(1,0.2) = 1.58776
4) u(1,0.2) = 0.947156

5) u(1,0.2) = 2.27169
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Exercise 1
X (x,t) :46%’ (x,t) O<x<m, @<t
ot ox
u(oe,t)=u(r,t)=0 0=t
U(x,8)=-((x-1) x (x-m)%) @=x=x
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.4 by means of a Fourier series of order 9.

1) u(2,0.4) = 7.72426
2) u(2,0.4) = -2.63295
3) u(2,0.4) = -2.89083
4) u(2,0.4) = -0.263495
5) u(2,0.4) = 1.19739
Exercise 2
[ ou 5%u
;c(x,‘t):4§ (X,1) O<x<3, o<t
ou ou
&(O,t):g{(?,,t):e 0=t
7 x O<x<1
u(x,0)=9 15-8x 1<x=<2 ©@=xx=<3
X -3 2=<x<3
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.7 by means of a Fourier series of order 11.

1) u(1,0.7) = 0.828779
2) u(1,0.7) = -4.28963
3) u(1,0.7) = 0.133154
4) u(1,0.7) = -1.82114

5) u(1,0.7) = 2.05641
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Exercise 1
[ ou 5%u
= (X,t) :9§ (X,t) O<x<i, o<t
u(e,t)=u(r,t)=0 0<t
4 x O=<x=<1
u(x,0)= 3x+1 1=<x<2 gox<r
7 x 14
== +——+7 2<X=<7
-2 -2
L O True

Compute the temperature of the bar at the point x=2
and the moment t=0.6 by means of a Fourier series of order 10.

1) u(2,0.6) = 0.675949
2) u(2,0.6) = 8.58555
3) u(2,0.6) = -5.59146
4) u(2,0.6) - 0.0239099
5) u(2,0.6) = 1.65502
Exercise 2
[ ou 5%u
gc(X,t):‘lQ (x,t) O<x<, O<t
X e,t)=2 (r,t)-0 o<t
ox o
-3x O<x<1
u(x,0)= 2X 3 3 1<xsn @=x=r
-1 -1
L O True

Compute the temperature of the bar at the point x=2
and the moment t=0.6 by means of a Fourier series of order 10.

1) u(2,0.6) = -4.62715
2) u(2,0.6) = -2.40536
3) u(2,0.6) = 1.63071
4) u(2,0.6) = -1.48133

5) u(2,0.6) = -0.272154
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Exercise 1
X (x,t) :46*2: (x,t) O<x<m, O<t
ot ox
u(e,t)=u(r,t)=0 <t

U(X,0)=(x-3) (x-1) x (x-m?2 @=<x=mn

0

True

Compute the temperature of the bar at the point x=1

and the moment t=0.8 by means of a Fourier series of order 11.

1) u(1,0.8) = -4.41119
2) u(l,0.8) = -6.6851
3) u(1,0.8) = 1.33896
4) u(1,0.8) = -5.13403
5) u(l1,0.8) = -0.0404162
Exercise 2
[ 2 1) =42 (x, 1) O<x<r, B<t
otz 77 oxt 7 ’
u(oe,t)=u(r,t)=0 o<t
-5 O<x<2
u(x,0)=s 2 O=<XxX=s7
— - — -1 2<x<m
-2 -2
5 -X O=<x<1
au(x,@): Ll_il_l 1<x<n 0. <x=s7
L © True

Compute the position of the string at x=1

and the moment t=1. by means of a Fourier series of order 10.

-)
-)

1.79577

3.11527

8.15689

-3.66521

-0.0775097
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Exercise 1

[ ou o%u

= (X,t) :16§ (X,t) O<x<, O<t

u(e,t)=u(r,t)=0 0<t
-X O<x<2

U(X,@): 8-5x 2<x<3 Q<X<rT
Ix 2t -7 3=<x=7
-3 -3

L © True

Compute the temperature of the bar at the point x=2
and the moment t=0.8 by means of a Fourier series of order 10.

1) u(2,0.8) = 4.88257
2) u(2,0.8) = -1.19788
3) u(2,0.8) = -6.46457x10°°
4) u(2,0.8) = -0.849051
5) u(2,0.8) = -3.3919
Exercise 2
[ ou 5%u
gc(x,t):&(x,t) O<x<y, O<t
X (0,t) =2 (r,t) =0 o=t
ox ()4
-4 x O<x=<1
u(x,0)= -Xx-3 1<x<2 g_ox<r
5Xx 10
- - — -5 2=<x=sn
-2 -2
L O True

Compute the temperature of the bar at the point x=1
and the moment t=0.7 by means of a Fourier series of order 9.

1) u(1,0.7) = -1.60434
2) u(1,0.7) = 1.1892

3) u(1,0.7) = 0.521932
4) u(1,0.7) = 0.291703

5) u(1l,0.7) = -2.98942
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Exercise 1

ou o%u

= (X,t) :16§ (X,t) O<x<, O<t

u(e,t)=u(r,t)=0 0<t
-9 x O<x<1

u(x,0)= 9X 9 9 1-x<n Q=<Xx=7
-1 -1

0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.6 by means of a Fourier series of order 10.

1) u(2,0.6) = -1.5539
2) u(2,0.6) = -8.66491
3) u(2,0.6) = -0.000435566
4) u(2,0.6) = -6.48636
5) u(2,0.6) = -6.72479
Exercise 2
[ (x, 1) =4 ZY (x, 1) 0<x<5, O<t
ot ox
ou du
&(e;t)—&(S,t)—e 0<t
—g O<x<3
u(x,0)= @<x<5
’ X_3 3.x<5
2 2
L O True

Compute the temperature of the bar at the point x=4
and the moment t=0.2 by means of a Fourier series of order 10.

1) u(4,0.2) = 2.47748
2) u(4,0.2) = 3.01623
3) u(4,0.2) = 2.53901
4) u(4,0.2) = -0.522824

5) u(4,0.2) = -4.17438
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Exercise 1
N x,t) 21622 (x,t) O<x<r, B<t
ot ox
u(e,t)=u(r,t)=0 P<t
u(x,0)=2 (x-1)x (x-s) @=<X=rt
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.2 by means of a Fourier series of order 9.

1) u(2,0.2) = -7.73585
2) u(2,0.2) = 3.13808
3) u(2,0.2) = -0.107756
4) u(2,0.2) = 4.53022
5) u(2,0.2) = 3.63693
Exercise 2
[ 6%u 5%u
—a (1) 22570 (x, 1) B<x<1, O<t
u(e,t)=u(l,t)-e o<t
60 x P<x=<=+
10
u(x,0)={ 20 - 140 x isx% P<x=<1
lox-10 =x=1
o 3 1
S u(x,0)=-3 (x-1) (x—l—e) (x—l—a)x 0.=x=x1
L © True
1
Compute the position of the string at x= —
10

and the moment t=0.1 by means of a Fourier series of order 8.

1

1) u(— ,0.1) = 2.73897
10
1

2) u(— ,0.1) = 3.27652
10

3) u(— ,0.1) = 0.971827
10

4) u(— ,0.1) = -5.27863
10

5) u(— ,0.1) = -4.80909
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Exercise 1
[ ou 5%u
= (X, ):9§ (X,t) O<x<i, o<t
u(e,t)=u(r,t)=0 o<t
-X O<x<1
u(x,0)={ >X-6 I=x<2 gox<y
_Ax, B +4 2=<Xx=<7
-2 -2
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.2 by means of a Fourier series of order 8.

1) u(1,0.2) = 0.23636
2) u(1,0.2) = -7.85146
3) u(1,0.2) = -7.77485
4) u(1,0.2) = 6.75614
5) u(1,0.2) = -2.8286
Exercise 2
[ ou 5%u
(61 =972 (X, 1) 0<x<3, O<t
Xe,t)=2(3,t)-0 o<t
ox ()4
-X O<x<1
Uu(x,0)=72x-3 1<x<2 O=<x<3
3-Xx 2<x<3
L © True

Compute the temperature of the bar at the point x=2
and the moment t=1. by means of a Fourier series of order 8.

1) u(2,1.) = 2.07378
2) u(2,1.) = 1.8126
3) u(2,1.) = ©.000015722

4) u(2,1.) = -4.16633

5) u(2,1.) = ©.835338
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Exercise 1
ou o%u
5;(X,t):16;;(x,t) O<x<, o<t
u(e,t)=u(r,t)=0 o<t
3x O<x<3
U(X’O){“+27+9 3<xs<nm O=x=x
-3 -3
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.6 by means of a Fourier series of order 8.

1) u(2,0.6) = 7.68876

2) u(2,0.6) = 0.00036828

3) u(2,0.6) = 4.62837

4) u(2,0.6) = 4.66209

5) u(2,0.6) = 1.51416

Exercise 2

Qg(x,t):lsgg(x,t) O<x<, O<t
ot ox
ou du
&(G,t)_&(ﬁ,t)_e o<t

U(Xx,0)=(x-3) (x-2)x%(x-m? 0=<x=n
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.7 by means of a Fourier series of order 9.

1) u(2,0.7) = -4.84068
2) u(2,0.7) = 2.37758
3) u(2,0.7) = 3.13624
4) u(2,0.7) = -1.12844

-4.98738

5) u(2,0.7)
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Exercise 1
[ ou o%u
= (X,t) :16§ (X,t) O<x<, o<t
u(e,t)=u(r,t)=0 o<t
%X O<x<3
u(x,0)= O=<Xx=<
’ A P
-3 -3
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.9 by means of a Fourier series of order 11.

1) u(1,0.9) = 1.24657x10°°
2) u(1,0.9) = 3.29973
3) u(1,0.9) = 7.45885
4) u(l1,0.9) = -2.01698
5) u(1,0.9) = -5.51777
Exercise 2
N x,t) =422 (x,t) 9<x<1, O<t
ot ox
Mg, t) =2 (1,t) -0 o<t
ox ox
u(x,0)=(x-1) (x—é) x> 9=<x=<1
0 True
3
Compute the temperature of the bar at the point x= —
5
and the moment t=0.9 by means of a Fourier series of order 12.
3
1) u(—,0.9) = -0.0333333
5
3
2) u(-,0.9) = -1.59038
5
3
3) u(-,0.9) = -1.10033
5
3
4) u(—-,0.9) = 1.32086
5
3
5) u(—,0.9) = -3.66562
5
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Exercise 1
Su 5%u
1 (%1) =252 (x,1) 0<x<2, O<t
u(@,t)=u(2,t)=0 o<t
U(x.0 [GX Gsxslexz
= < <
(x,0) 12-6x 1=<x=<2 T
0 True
3
Compute the temperature of the bar at the point x= —
2
and the moment t=0.8 by means of a Fourier series of order 9.
3
1) u(—-,0.8) = 1.29988
2
3
2) u(-,0.8) = 5.6026
2
3
3) u(-,0.8) = 0
2
3
4) u(—,0.8) = 4.61292
2
3
5) u(—,0.8) = 4.68073
2
Exercise 2
[ 6%u 5%u
e (X,t):4& (X,t) O<x<T, O<t
u(e,t)=u(r,t)=0 <t
-X O=<x=1
u(x,0)= X .1 4 1exen O=<Xx=71
-1 -1
-8x O=<x=<1
2 u(x,0)-] 17x-25 1<x<2 g .x<n
ot 9 x 18
-—— +—+9 2=<x=7
-2 -2
L © True

Compute the position of the string at x=1
and the moment t=1. by means of a Fourier series of order 11.

1) u(1,1.) = -7.92645
2) u(1,1.) = 1.83855
3) u(1,1.) = -2.68272
4) u(1,1.) = -5.14295

5) u(1l,1.) = 7.52021
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Exercise 1

Su 5%u
= (X,t) :16§ (X,t) O<x<3, o<t

u(e,t)=u(3,t)-0 o<t
0 [SX O<x=<1 0 3

- <X <

U8 =1 12 ax 1<x<3 92%%=

0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.3 by means of a Fourier series of order 8.

1) u(1,0.3) = 0.0283178
2) u(1,0.3) = 7.10309
3) u(1,0.3) = 5.69885
4) u(1,0.3) = -3.38656
5) u(l,0.3) = 0.570121
Exercise 2
[ 9 1) =2 (x, 1) 0<x<5, B<t
ot2 7T T VT ’
u(@,t)=u(5,t)=0 0=t
_9x O<x<2

2
U0 =1 2X 14 2<x<4  @=X<5
4x-20 4<x<5
-8x O=<x=<1
O%u(x,e): X-7 1<x<2 0.<x<5
3x-15 2<x<5
L © True

Compute the position of the string at x=4
and the moment t=0.6 by means of a Fourier series of order 10.

1) u(4,0.6) = 2.66471
2) u(4,0.6) = 6.29193
3) u(4,0.6) = -1.08334
4) u(4,0.6) = 7.13053

5) u(4,0.6) = -5.35081
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Exercise 1
N x,t) 22522 (x,t) 0<x<4, O<t
ot ox
u(e,t)=u(4,t)=0 <t
U(X,0)=—(x-4)2(x-1)x 0=<x<4
0 True

Compute the temperature of the bar at the point x=1

and the moment t=0.5 by means of a Fourier series of order 9.

1) u(1,0.5) = -2.5204
2) u(1,0.5) = 4.58933
3) u(l1,0.5) = 3.55925
4) u(l1l,0.5) = -0.0019012
5) u(1,0.5) = 6.84878
Exercise 2
[ o%u 52u
gg(x,t):Qg;(x,t) 0<x<4, o<t
u(@,t)=u4,t)=0 0<t

u(x,0)=-3 (x-4) (x-2) x O<x<4
5 -8x O=<x<1
U0 = 8x 32, @.=x=4

3 3
L @ True

Compute the position of the string at x=3

and the moment t=0.4 by means of a Fourier series of order 11.

1) u(3,0.4) = 0.756349
2) u(3,0.4) = -4.2899
3) u(3,0.4) = -7.73235
4) u(3,0.4) = 2.96945

5) u(3,0.4)

7.8466
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Exercise 1
[ ou 5%u
= (X,t) =2 (X,t) O<x<iT, o<t
u(oe,t)=u(r,t)=0 o<t
X O<x<2
2
u(x,0)=: 2x-3 2<X<3 @=<xs7
_3x L8y 3 3<x=<7t
-3 -3
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.2 by means of a Fourier series of order 9.

1) u(l1,0.2) = -7.32307
2) u(l,0.2) = 0.520476
3) u(1,0.2) = 1.09239
4) u(l1l,0.2) = 7.82344
5) u(1,0.2) = 8.6156
Exercise 2
[ ou 5%u
= (X,t) :4; (X,t) O<x<i, O<t
ou ou
&(O,t):g{(ﬂ,t):e o<t
-9 x O<x=<1
U(X,G): 8x-17 1<x<2 O<X<rT
> 2 -1 2<x=r
-2 -2
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.6 by means of a Fourier series of order 9.

1) u(1,0.6) = 3.52019
2) u(1,0.6) = 3.10012
3) u(1,0.6) = -4.27712
4) u(1,0.6) = -2.46604

5) u(1,0.6) = -3.33131
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Exercise 1
ou o%u
5;(X,t):16;;(x,t) O<x<, O<t
u(e,t)=u(r,t)=0 o<t
-X O<x<1
U(X’O){ll l<x=rn O=x=x
-1 -1
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.1 by means of a Fourier series of order 10.

1) u(1,0.1) - -5.53154
2) u(1,0.1) - -2.818
3) u(1,0.1) - -0.133827
4) u(1,8.1) - 7.59563
5) u(l,0.1) - 5.06097
Exercise 2
N x,1) =928 (x,t) O<x<4, O<t
ot Ox
X (0,t)=2 (4,t)=0 o=t
ox [0)'4

U(x,0)=3 (x-4)2 (x-2) (x-1) x> 8=<x=<4
0 True

Compute the temperature of the bar at the point x=3
and the moment t=1. by means of a Fourier series of order 10.

1) u(3,1.) = -4.0482
2) u(3,1.) = 3.86538
3) u(3,1.) = 0.185041
4) u(3,1.) = -3.11604

14.6835

5) u(3,1.)
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Exercise 1
N x,t) 21622 (x,t) O<x<r, B<t
ot ox
u(@,t)=u(n,t)=0 <t
U(X,0)=-2 (x-2)x (xX-m)2% 0=<x=7
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.6 by means of a Fourier series of order 10.

1) u(2,0.6) = -5.67526
2) u(2,0.6) = 0.000317165
3) u(2,0.6) = 2.41329
4) u(2,0.6) = 5.22621
5) u(2,0.6) = 5.40698
Exercise 2
%(x,t):lG%(x,t) 0<x<5, B<t
%(G,t):%(s,t):o <t
u(x,0)=2 (x-5) (x-4) (x-3)x 0=<x<5
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.5 by means of a Fourier series of order 8.

1) u(1,0.5) = -17.4186
2) u(1,0.5) = -4.5694

3) u(1,0.5) = -1.27868
4) u(1,0.5) = -0.270107

5) u(1,0.5) = -2.71374
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Exercise 1
2 x,1) :% (%,t) O<x<r, O<t
u(e,t)=u(r,t)=0 =<t
Uu(x,0)=(x-1) x (x-7) @=<X=7
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.7 by means of a Fourier series of order 12.

1) u(2,0.7) = -6.34781
2) u(2,0.7) = 6.0128
3) u(2,0.7) = 0.659625
4) u(2,0.7) = 1.94355
5) u(2,0.7) = -08.72533
Exercise 2
8%u 8%u
e (x,t)79§ (X,t) O<x<4, o<t
u(o,t)=u(4,t)=0 =<t
Uu(x,8)=-(x-4)% (x-2) x PD=<x=<4

ﬁu(x,e):fa (X-4)2 (x-3) (x-2)x2 B.=<x<4
0 True

Compute the position of the string at x=2
and the moment t=0.9 by means of a Fourier series of order 11.

1) u(2,0.9) = 1.93468
2) u(2,0.9) = -10.5382
3) u(2,0.9) = -4.9868
4) u(2,0.9) = -6.82367

5) u(2,0.9) = -5.67266
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Exercise 1

ou 5%u

= (X,t):g (X,t) O<x<, O<t

u(e,t)=u(r,t)=0 0<t
-X O<x<1

u(x,0)= X .1 4 1exen Q=<Xx=7
-1 -1

0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.6 by means of a Fourier series of order 8.

1) u(2,0.6) = 1.30069
2) u(2,0.6) = -0.377562
3) u(2,0.6) = -3.18347
4) u(2,0.6) = 2.87261
5) u(2,0.6) = 4.77287
Exercise 2
2
M x,t)=257Y (x,t) B<x<1, o<t
ot ox
= (0,t) =2 (1,t) =0 o<t
ox ox
3 1
u(x,0)=(x-1) (x—g) (x—g)x O0<x<1
0 True
1
Compute the temperature of the bar at the point x= —
5
and the moment t=0.1 by means of a Fourier series of order 8.
1
1) u(—-,0.1) = -0.00333333
5
1
2) u(-,0.1) = -2.48834
5
1
3) u(-,0.1) = -3.55571
5
1
4) u(—-,0.1) = 2.43829
5
1
5) u(—,0.1) = -0.741341
5
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Exercise 1

%(X,t):%u,t) 0<x<3, O<t
u(e,t)=u(3,t)=0 o<t

4 x O<x<1
u(x,@):[&zx 1=x=3 25%=3

0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.5 by means of a Fourier series of order 9.

1) u(2,0.5) = 3.25934
2) u(2,0.5) = 1.50469
3) u(2,0.5) = 5.44976
4) u(2,0.5) = -4.54411
5) u(2,0.5) = -6.56162
Exercise 2
2
M x,t)=257Y (x,t) B<x<2, O<t
ot ox
Mg, )= (2,t)-0 o<t
ox ox
U(x.0 [—9X Osxsle X <2
= < <
(0021 9x 18 1:x<2 2%
(4 True
11
Compute the temperature of the bar at the point x= —
10
and the moment t=1. by means of a Fourier series of order 10.
11
1) u(— ,1.) = -4.5
10
11
2) u(— ,1.) = -0.754179
10
11
3) u(— ,1.) = 3.18552
10
11
4) u(— ,1.) = 3.40567
10
11
5) u(— ,1.) = 1.61686

10
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Exercise 1
N x,t) =420 (x,t) 0<x<5, O<t
ot ox
u(e,t)=u(5,t)=0 <t
U(X,0)=-(x-5)2(x-3) (x-1) x> ©0=<x=<5
0 True

Compute the temperature of the bar at the point x=4
and the moment t=0.4 by means of a Fourier series of order 8.

1) u(4,0.4) = 0.397493
2) u(4,0.4) = -0.364002
3) u(4,0.4) = -1.18704
4) u(4,0.4) = 0.202114
5) u(4,0.4) = -6.01827
Exercise 2
r 2
S 1) =167 (x, 1) O<x<r, B<t
ou du
= (0,1)="" (1, 1) =0 o<t
4 x O<x<2
u(x,0)= —ﬂ+£+8 2<x=<7 AR
-2 -2
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.4 by means of a Fourier series of order 10.

1) u(1,0.4) = -1.5221
2) u(1,0.4) = 3.9991

3) u(1,0.4) = 0.188309
4) u(1,0.4) = 1.31439

5) u(1,0.4) = 3.15886
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Exercise 1
[ ou 5%u
= (X,t) =2 (X,t) O<x<iT, o<t
u(e,t)=u(r,t)=0 0<t
9 x O=<x=<1
U(X,@): 13-4x l<x<2 Q<xX=<rt
5x 10
-— +— +5 2=<x=7
-2 -2
L © True

Compute the temperature of the bar at the point x=2
and the moment t=0.6 by means of a Fourier series of order 12.

1) u(2,0.6) = 3.45882
2) u(2,0.6) = 1.95692
3) u(2,0.6) = -1.86238
4) u(2,0.6) = -0.431483
5) u(2,0.6) = -6.18739
Exercise 2
Au o%u
2 (%) =162 (x, 1) 0<x<5, O<t
Xe,t)=2 (5,t)-0 o<t
ox Ox

u(x,0)=2 (x-5)2(x-2)x B=<x<5
0 True

Compute the temperature of the bar at the point x=4
and the moment t=0.9 by means of a Fourier series of order 8.

1) u(4,0.9) = 1.90428
2) u(4,0.9) = 3.33649

3) u(4,0.9) - 0.0601037
4) u(4,0.9) = 0.621875

5) u(4,0.9) = 2.94254
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Exercise 1
[ ou 5%u
= (X, ):9§ (X,t) O<x<i, o<t
u(e,t)=u(r,t)=0 0<t
3x O<x=<
2
u(x,0)=7 5-x <X < O<x=<
SEX L8 12 B3<xsT
-3 -3
L © True

Compute the temperature of the bar at the point x=2
and the moment t=0.5 by means of a Fourier series of order 12.

1) u(2,0.5) = 3.79961

2) u(2,0.5) = 0.0265297

3) u(2,0.5) = -2.80178

4) u(2,0.5) = 8.69558

5) u(2,0.5) = -5.46176

Exercise 2

6%u 5%u
e (X,t):ZSQ (X,1t) O<x<s, O<t
u(@,t)=u(m,t)=0 o<t

U(x,0)=3 (x-2) x* (x-m)% @=x=m
@—iu(x,@):z (X-2)x (x-7m) O.=<X=s7
0 True

Compute the position of the string at x=2
and the moment t=0.8 by means of a Fourier series of order 8.

1) u(2,0.8) = 6.39862
2) u(2,0.8) = 1.14768
3) u(2,0.8) = -1.5818
4) u(2,0.8) = -0.00974648

5) u(2,0.8) -0.848161
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Exercise 1
Su 5%u
61 =2 0 (X, 1) P<x<2, O<t
u(e,t)=u(2,t)=0 o=t
U(x,0)=(x-2)% (x-1) x> 0=<x=<2
0 True
2
Compute the temperature of the bar at the point x= —
5
and the moment t=0.2 by means of a Fourier series of order 9.
2
1) u(—-,0.2) = -0.0354289
5
2
2) u(—-,0.2) = 1.40118
5
2
3) u(—-,0.2) = 3.86831
5
2
4) u(—-,0.2) = -3.87381
5
2
5) u(—,0.2) = 6.6136
5
Exercise 2
2
M x,t) =257Y (x, ) P<x<1, O<t
ot ox
ou ou
~ (G,t)_& (1,t)=0 0=t
U(x,0)=-(x-1)2 (xfi;) x? 0<x=<1
0 True
9
Compute the temperature of the bar at the point x= —
10
and the moment t=0.4 by means of a Fourier series of order 10.
9
1) u(— ,0.4) = 0.01
10
9
2) u(— ,0.4) = -2.16561
10
3) u(— ,0.4) = -3.82448
10
4) u(— ,0.4) = -2.01629
10
5) u(— ,0.4) = 2.43577
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Exercise 1
N x,1) =922 (x, 1) 0<x<r, B<t
ot ox
u(@,t)=u(n,t)=0 o<t
u(x,0)=-((x-3)x* (x-m?) @=x=nx
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.2 by means of a Fourier series of order 12.

1) u(1,0.2) = 5.2139
2) u(1,0.2) = 2.79533
3) u(1,0.2) = -1.91681
4) u(1,0.2) = 1.0802
5) u(1,0.2) = 3.85579
Exercise 2
%t’(x,t):42—i‘; (%, 1) 0<x<3, O<t
%(0;):2—2(3;):0 o<t

u(x,0)=-2 (x-3) (x-2) x> 8=<x=<3
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.5 by means of a Fourier series of order 11.

1) u(1,0.5) = -1.03192
2) u(1,0.5) = -2.36706
3) u(1,0.5) = 2.09834
4) u(1,0.5) = -3.69404

5) u(1,0.5) = -4.25552
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Exercise 1

[ ou 5%u

= (X,t) =2 (X,t) O<x<, O<t

u(e,t)=u(r,t)=0 0<t
2x O<x<1

U(X,@): 8-6x l<xx<2 Q<X<rT
ax 8 4 2<xsr
-2 -2

L O True

Compute the temperature of the bar at the point x=2
and the moment t=0.2 by means of a Fourier series of order 12.

1) u(2,0.2) = -8.69998
2) u(2,0.2) = -1.7252
3) u(2,0.2) = 0.404481
4) u(2,0.2) = -3.81686
5) u(2,0.2) = -6.16587
Exercise 2
Au 8%u
2 61) =475 (X, 1) 0<x<4, 0<t
Mg, t)=(4,t)=0 o<t
ox ()4

u(x,0)=(x-4)? (x-1)x @=x=<4
e True

Compute the temperature of the bar at the point x=3
and the moment t=0.1 by means of a Fourier series of order 9.

1) u(3,0.1) = 2.16091
2) u(3,0.1) = 2.38604
3) u(3,0.1) = -1.43399
4) u(3,0.1) = 4.83692

5) u(3,0.1) = -4.54174
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Exercise 1
N x,t) 21622 (x,t) 0<x<3, B<t
ot ox
u(@,t)=u(3,t)=0 <t
u(x,0)=(x-3)%2(x-2)x 0=<x=<3
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.9 by means of a Fourier series of order 8.

1) u(2,0.9) = -6.98639

2) u(2,0.9) = 2.76318

3) u(2,0.9) = -2.9479x10”’

4) u(2,0.9) = 6.08994

5) u(2,08.9) = 6.95521

Exercise 2

= (x,t):4% (x,t) 0<x<5, O<t
%(G,t):%(s,t):o <t
u(x,0)=-3 (x-5) (x-4)x @<x<5
0 True

Compute the temperature of the bar at the point x=4
and the moment t=0.7 by means of a Fourier series of order 11.

1) u(4,0.7) = -0.988574
2) u(4,0.7) = -0.874522
3) u(4,0.7) = 3.25174

4) u(4,0.7) = -14.3141

5) u(4,0.7) = 2.80752
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Exercise 1
N x,t) 22522 (x,t) 0<x<3, O<t
ot ox
u(@,t)=u(3,t)=0 P<t
U(x,0)=3 (x-3) (x-2) (x-1) x> 0=<x=<3
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.6 by means of a Fourier series of order 11.

1) u(2,0.6) = -7.17971
2) u(2,0.6) = 4.69937
3) u(2,0.6) = -3.72405x10°8
4) u(2,0.6) = 4.73895
5) u(2,0.6) = 8.21245
Exercise 2
[ 2 1) =2 (%, 1) O<x<r, B<t
otz 7 T Taxe M ’
u(oe,t)=u(r,t)=0 o<t
4 x O<x<2
u(x,e)= _Bx 16 8 2ex<n B=x=r
-2 -2
-3x O=<x<1
O%u(x,@): x-4 l=x<2 g <x<n
2X 4 ) 2<x=<n
-2 -2
L © True

Compute the position of the string at x=1
and the moment t=0.9 by means of a Fourier series of order 9.

1) u(1,0.9) = 8.63243
2) u(1,0.9) = -2.21161
3) u(1,0.9) = 0.512164
4) u(1,0.9) = 2.10583

5) u(1,0.9) = 8.55781
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Exercise 1
ou o%u
= (X,t) :25§ (X,t) O<x<, o<t
u(e,t)=u(r,t)=0 o<t
X O=<x<3
u(x,0)= 7ﬂ+73+3 3<x< O<Xx=<7T
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.9 by means of a Fourier series of order 9.

1) u(2,0.9) = 5.38375
2) u(2,0.9) = 6.34046
3) u(2,0.9) = 3.06661x107 10
4) u(2,0.9) = -5.60892
5) u(2,0.9) = -6.77048
Exercise 2
6)—ZL:(x,'c):a—zj(x,t) O<x<, O<t
ot ox
u(e,t)=u(r,t)=0 P<t

u(x,08)=2 (x-2) x (x-m)? O<x=<m
Q%U(x,e):—3 (x-2) (x-1) x> (x-m)2% B.<x=7
0 True

Compute the position of the string at x=1

and the moment t=0.6 by means of a Fourier series of order 11.

1) u(1,0.6) = -7.51559
2) u(1,0.6) = 0.722458
3) u(1,0.6) = 4.82793
4) u(1,0.6) = -6.25807

5) u(1l,0.6) = -3.71401
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Exercise 1
N x,t) 21622 (x,t) 0<x<3, O<t
ot ox
u(e,t)=u(3,t)=0 P<t
u(x,0)=-3 (x-3) (x-2) (x-1)x 0=<x=<3
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.5 by means of a Fourier series of order 8.

1) u(2,0.5) = -7.98498
2) u(2,0.5) = 0.0000535456
3) u(2,0.5) = 3.27083
4) u(2,0.5) = -0.776695
5) u(2,0.5) = 7.76625
Exercise 2
[ 6%u 5%u
pves (X,1t) 716§ (X,t) O<x<5, O<t
u(@,t)=u(r,t)=0 <t
5x O<x<1
u(x,0)= 6 -x l<x<2 O<X<rt
_AX L8 4 2<xz<n
-2 -2
a%u(x,e):fz (x-3) (x-1)x® (x-m)2% @.<x=<7
L © True

Compute the position of the string at x=2
and the moment t=0.7 by means of a Fourier series of order 11.

1) u(2,0.7) = -8.08935
2) u(2,0.7) = -1.01037
3) u(2,0.7) = -2.51976
4) u(2,0.7) = 3.172

5) u(2,0.7) = -4.02781
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Exercise 1
[ ou o%u
= (X,t) :16§ (X,t) O<x<, o<t
u(e,t)=u(r,t)=0 0<t
2x O=<x=<1
u(x,0)= x+1 1=<x<2 gox<r
3x 6
-—— +—+3 2=<X=7
-2 -2
L © True

Compute the temperature of the bar at the point x=2
and the moment t=0.4 by means of a Fourier series of order 10.

1) u(2,0.4) - -4.90248
2) u(2,0.4) = 0.785798
3) u(2,0.4) = -4.46745
4) u(2,0.4) - 0.00398231
5) u(2,0.4) - -3.48701
Exercise 2
[ ou 5%u
gc(x,t):&(x,t) O<x<y, O<t
X (0,t) =2 (r,t) =0 o=t
ox ox
-8Xx O<x=<1
3x 19
u(x,0)=: 2 = 2 1=x=<3 g_.x<n
X B 5 3<xs<n
-3 -3
L O True

Compute the temperature of the bar at the point x=2
and the moment t=0.8 by means of a Fourier series of order 12.

1) u(2,0.8) = -3.77284
2) u(2,0.8) = -5.70851
3) u(2,0.8) = 0.85123

4) u(2,0.8) = -0.802205

5) u(2,0.8) = 3.41539
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Exercise 1
ou 5%u
= (X,t) =2 (X,t) O<x<, O<t
u(e,t)=u(r,t)=0 o<t
2x P<x<1Vv1l<x=<3
u(x,8)= S5, 18 6 3<xsn O=x=x
-3 -3
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.1 by means of a Fourier series of order 12.

1) u(2,0.1) = -8.60129
2) u(2,0.1) = 3.92447
3) u(2,0.1) = 0.904035
4) u(2,0.1) = -6.03704
5) u(2,0.1) = -4.58863
Exercise 2
r 2
ou (x,t) :1622J (x,t) O<x<m, O<t
ot ox
ou du
- (G,t)_g( (t,t) =0 o<t
—Z—SX O<x<3
u(x,0)= O=x=7
’ 2x 6 -2 3=<x=s71
-3 -3
L O True

Compute the temperature of the bar at the point x=2
and the moment t=0.9 by means of a Fourier series of order 11.

1) u(2,0.9) = 0.513171
2) u(2,0.9) = -1.

3) u(2,0.9) = 08.73694
4) u(2,0.9) = 0.361196

5) u(2,0.9) = -0.301549
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Exercise 1

ou
ot

(X,t)=9

o
ox?

(X, 1)

u(e,t)=u(r,t)=0
U(X,0)=(x-2) (x-1) x> (x-m)% @=<x=<7

0

Compute the temperature of the bar at the point x=2
and the moment t=0.9 by means of a Fourier series of order 10.

1) u(2,0.9) = 1.19307
2) u(2,0.9) - 0.0000283794
3) u(2,0.9) = -4.23212
4) u(2,0.9) - -6.58303
5) u(2,0.9) = 5.73553
Exercise 2
[ ou 5%u
;t (X, t) :25§ (X, t)
du ou
g((@,t):g( (r,t) =0
-3x O=<x=<3
u(X,O)_{ 2 2 g 3<x<7
-3 -3
L ©

Compute the temperature of the bar at the point x=1
and the moment t=0.7 by means of a Fourier series of order 8.

u(i,e.7)
u(i,e.7)
u(i,e.7)
u(i,e.7)

u(l,e.7)

-4.5

-1.78784

1.92675

4.11141

1.12821

O<x<i, o<t

0<t

True

O<x<rm, O<t

o<t

O<Xx=<

True
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Exercise 1
N x,t) =420 (x,t) O<x<4, O<t
ot ox
u(e,t)=u(4,t)=0 P<t
u(x,0)=3 (x-4) (x-2)x 0=<x=<4
0 True

Compute the temperature of the bar at the point x=3
and the moment t=0.8 by means of a Fourier series of order 12.

1) u(3,0.8) = -0.00345853
2) u(3,0.8) = 8.63728
3) u(3,0.8) = 2.5436
4) u(3,0.8) = -7.82753
5) u(3,0.8) = -6.23903
Exercise 2
[ @(X,U:iﬁ(x,t) 0<x<5, o<t
ot ox
& p,t) =2 (5,t)=0 o<t
ox [0)'4
_Ix O<x<2

2
U(X,0)=1 7x-21 2<x<4 9=X=5

35-7x 4<x<5
L © True

Compute the temperature of the bar at the point x=4
and the moment t=0.8 by means of a Fourier series of order 11.

1) u(4,0.8) = 3.21493
2) u(4,0.8) = -1.37784
3) u(4,0.8) = -3.67533
4) u(4,0.8) = -3.95628

5) u(4,0.8) = 1.99294
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Exercise 1
[ ou o%u
= (X,t) :16§ (X,t) O<x<, O<t
u(e,t)=u(r,t)=0 o<t
_2x O<x<2
2
u(x,0)=: 6x-21 2<Xx<3 O=<Xx=s7
32X 9% 3 3<x<7
-3 -3
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.5 by means of a Fourier series of order 11.

1) u(1,0.5) = -4.69705
2) u(1,0.5) - -0.00210093
3) u(l1,0.5) = -1.59609
4) u(l1l,0.5) = 4.06192
5) u(l1,0.5) = -5.77034
Exercise 2
[ ou 5%u
gc(X,t):‘lQ (X, %) O<x<r, O<t
= (0,t)== (1,t)=0 o<t
ox o
-X O<x<1
u(x,0)= X1 1sxsn =X=7
-1 -1
L O True

Compute the temperature of the bar at the point x=2
and the moment t=0.5 by means of a Fourier series of order 8.

1) u(2,0.5) = 3.44042
2) u(2,0.5) = -1.79908
3) u(2,0.5) = -3.14857
4) u(2,0.5) = -0.490767

5) u(2,0.5) = -2.22539
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Exercise 1
N x,1) =922 (x, 1) O<x<r, B<t
ot ox
u(@,t)=u(n,t)=0 P<t
U(X,0)=(x-3)x% (x-m?% 0=<x=r
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.2 by means of a Fourier series of order 9.

1) u(1,0.2) = -6.42008

2) u(1l,0.2) = -4.16346

3) u(1,0.2) = -1.0802

4) u(1,0.2) = -2.85676

5) u(1l,0.2) = 3.88189

Exercise 2

P %, 1) =25 72 (x, 1) 0<x<r, B<t
ot o)
u(e,t)=u(r,t)=0 o<t
u(x,0)=2 (x-1) x (x - ) O<Xx=<
a—iu(x,e):—((x—3) (X-2) X (X-7)) @.sX=nm
0 True

Compute the position of the string at x=1
and the moment t=0.1 by means of a Fourier series of order 8.

1) u(1,0.1) = -8.58118
2) u(1,0.1) = 8.51023
3) u(1,0.1) = 5.08149
4) u(1,0.1) = -3.67052

5) u(1,0.1) = -0.168593
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Exercise 1
% x, 1) =162 (x, 1) 0<x<5, O<t
ot ox
u(@,t)-u(5,t)-0 o<t

—LBX O=<x<3

U(X,0)=1 19x-37 3<x<4 @=x=5
15-3x 4<x=<5
L O True

Compute the temperature of the bar at the point x=2
and the moment t=0.4 by means of a Fourier series of order 9.

1) u(2,0.4) = 7.74325

2) u(2,0.4) = -2.47338

3) u(2,0.4) = 2.99043

4) u(2,0.4) - -0.314931

5) u(2,0.4) - 0.402366

Exercise 2

6%u 6%u
E(X’t)ZQ (X,t) O<x<2, O<t
u(e,t)=u(2,t)=0 o<t

u(x,0)=3 (x-2)2(x-1)x B=x=<2
@%u(x,@):z (X-2) (x-1)x @.=<x<2

0 True
1
Compute the position of the string at x= —
2
and the moment t=1. by means of a Fourier series of order 9.
1
1) u(—,1.) = -8.23831
2
1
2) u(—,1.) = -2.27164
2
1
3) u(—,1.) = 0.316559
2
1
4) u(—,1.) = 1.11805
2
1
5) u(—,1.) = -3.18075
2



| 43

Further Mathematics - Degree in Engineering - 2024/2025
EDP-01 for serial number: 43

Exercise 1

Su 5%u
= (X,t) 725§ (X,t)

O<x<2, o<t

u(e,t)=u(2,t)=0 o<t

u(x,@):[
(%]

-2Xx
2x-4 1<x<2

O<x<1
O<x<2

True

3

Compute the temperature of the bar at the point x= —

5

and the moment t=0.8 by means of a Fourier series of order 11.

3
1) u(—,0.8) = -2.42516
5
3
2) u(—,0.8) = 4.94417
5
3
3) u(—-—,0.8) = 0
5
3
4) u(—,0.8) = 2.51194
5
3
5) u(—-,0.8) = -7.79399
5
Exercise 2
[ 6%u o%u
EE;(X,t):4E;;(X,t) O<x<T, O<t
u(e,t)=u(r,t)=0 0<t
9 x O<x<1
29 11x
u(x,0)=¢ 2 = 2 1<x=<3 O<x<r
2x 5 -2 3=<x=7
-3 -3
5 8 x O=<x=<1
;tu(x,O): _BX B .8 1ex=<r 8. =x=r
-1 -1
L © True

Compute the position of the string at x=2
and the moment t=0.1 by means of a Fourier series of order 10.

1) u(2,0.1)
2) u(2,0.1)
3) u(2,0.1)
4) u(2,0.1)
5) u(2,0.1)

0.52199

-6.99105

3.89733

-3.95571

-8.00811
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Exercise 1
[ ou 5%u
gi(x,t):;;(x,t) O<x<iT, o<t
u(e,t)=u(r,t)=0 0<t
3x O<x<2
U(X,@): 16 - 5x 2<x<3 Q<xX=<rt
X 3
-— +—+1 3=<x=7
-3 -3
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.7 by means of a Fourier series of order 10.

1) u(1,0.7) = 7.87936
2) u(1,0.7) = 8.13818
3) u(1,0.7) = 1.95417
4) u(1,0.7) = -2.69203
5) u(l1,0.7) = 7.00648
Exercise 2
[ ou 5%u
L (%1)=25-2 (X, 1) 0<x<1, O<t
Xe,t)=2(1,t) -0 o<t
ox X
45 x QSXSi
u(x,0)=4 2 8x 1 _y_ 1 gox<1
3 3 s 2
2-2x  S=x=1
L © True
3
Compute the temperature of the bar at the point x= —
10

and the moment t=0.7 by means of a Fourier series of order 10.

3

1) u(— ,0.7) =
10
3

2) u(— ,0.7) =
10

3) u(— ,0.7) =
10

4) u(— ,0.7) =
10

5) u(— ,0.7) =

-4.49502

-0.374754

-0.166826

2.65

1.18252
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Exercise 1
N x,1) =922 (x, 1) O<x<r, B<t
ot ox
u(e,t)=u(r,t)=0 B<t
u(x,0)=2 (x-2) (x-1)x (x-m) @=<X=71
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.4 by means of a Fourier series of order 12.

1) u(1,0.4) = -3.12051
2) u(l1,0.4) = 0.763494
3) u(l1,0.4) = 8.53863
4) u(l1l,0.4) = -0.0107749
5) u(1,0.4) = -3.87606
Exercise 2
N x,1) =928 (x,t) 9<x<2, O<t
ot ox
Mg, )= (2,t)-0 o<t
ox ox
-8x O<x=<1
u(X’m:[sx-m 1ex=2 25%=2
(4 True
9
Compute the temperature of the bar at the point x= —
10
and the moment t=0.9 by means of a Fourier series of order 10.
9
1) u(— ,0.9) = 0.869488
10
9
2) u(— ,0.9) = 3.72622
10
3) u(— ,0.9) = 0.889709
10
4) u(— ,0.9) = -4
10
5 u(— ,0.9) = -3.25008
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Exercise 1
P, 1) =422 (x, 1) B<x<r, O<t
ot ox
u(oe,t)=u(r,t)=0 0=t
U(x,8)=-((x-3) (x-2)x* (x-n)) @=x=x
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.8 by means of a Fourier series of order 8.

1) u(1,0.8) = 0.8757015
2) u(1,0.8) = -2.57685
3) u(1,0.8) = 3.68338
4) u(1,0.8) = -2.71338
5) u(1,0.8) = -2.88226
Exercise 2
[ ou 5%u
e (X,t) :9§ (X,1) O<x<1l, o<t
ou ou
. (8,1) =" (1,1) =0 o<t
20x O<x<>
u(x,0)=1 ° R > @=x=<1
10 - 10 x < <x=<1
() True
4
Compute the temperature of the bar at the point x= —
5
and the moment t=0.4 by means of a Fourier series of order 8.
4
1) u(—,0.4) = 1.45991
5
4
2) u(-,0.4) = -4.1035
5
4
3) u(—,0.4) = -0.870065
5
4
4) u(—-,0.4) = 2
5
4
5) u(—,0.4) = 0.449094
5
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Exercise 1
%t’ (X, t) :42%’ (x,t) 0<x<5, O<t
u(e,t)=u(5,t)=0 o<t
-X O=<x<3
u(x,0)=: 12x-39 3<x<4 0O=<x=<5
45 -9x 4<x<5
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.8 by means of a Fourier series of order 8.

1) u(1,0.8) = -4.79162
2) u(l1,0.8) = -3.59116
3) u(1,0.8) = -0.0223525
4) u(l1l,0.8) = 8.1424
5) u(1,0.8) = -4.20647
Exercise 2
[ ou 5%u
- (X,t) :QQ (x,t) O<x<, O<t
Mg, t) = (n,t) =0 o<t
ox ox
-2Xx O<x<2
u(x,0)= AX 8 4 9 xen O=<x=7r
-2 -2
L © True

Compute the temperature of the bar at the point x=1
and the moment t=1. by means of a Fourier series of order 9.

1) u(1,1.) = -1.20434
2) u(l,1.) = 4.54249
3) u(1,1.) = -1.99997
4) u(1,1.) = -2.59451

5) u(1,1.) = 3.88692
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Exercise 1
N x,1) =922 (x, 1) O<x<r, B<t
ot ox
u(e,t)=u(r,t)=0 P<t
U(X,0)=-3 (x-1)x (x-m2 @=<x=7
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.5 by means of a Fourier series of order 12.

1) u(2,0.5) - -0.0431837
2) u(2,0.5) = -7.67777
3) u(2,0.5) - -1.07085
4) u(2,0.5) - 0.523571
5) u(2,0.5) = 3.43892
Exercise 2
2
Z—: (x,t):Q% (x,t) @<x<r, O<t
ou du
2(e,t)=2 (m,t) =0 o<t

u(x,0)=3(x-1)x (x-n) @=<Xx=<
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.1 by means of a Fourier series of order 9.

1) u(1,0.1) = -1.18235
2) u(1,0.1) = -1.94191
3) u(1,0.1) = 0.426529
4) u(1,0.1) = -3.99964

5) u(1,0.1) = 2.86089
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Exercise 1
N x,t) =420 (x,t) 0<x<3, O<t
ot ox
u(@,t)=u(3,t)=0 P<t
u(x,0)=2 (x-3)2 (x-1)x @=x=<3
0 True

Compute the temperature of the bar at the point x=1
and the moment t=1. by means of a Fourier series of order 12.

1) u(1,1.) = 8.12156
2) u(l,1.) = -5.77859
3) u(1,1.) = 1.7678

4) u(1,1.) = 0.022157

5) u(1,1.) = 6.50802

Exercise 2
[ ou 5%u
;t(x,t):QQ (X,t) O<x<1, o<t
Mg, t) =2 (1,t) -0 o<t
ox ox
~15x 0<x=<
u(x,0)= 2x-2 Tox<l e<x=<1
5 5 10
40x 40 7 v 1
3 10
L © True
9
Compute the temperature of the bar at the point x= —
10
and the moment t=0.3 by means of a Fourier series of order 8.
9
1) u(— ,0.3) = -3.53464
10
9
2) u(— ,0.3) = -4.20875
10
3) u(— ,0.3) = -2.65
10
4) u(— ,0.3) = -4.3672
10
5) u(— ,0.3) = 0.489876
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Exercise 1
[ ou 5%u
(1) =472 (X, 1) P<x<1, O<t
u(@,t)=u(l,t)=0 <t
5x Osxsé
u(x,0)=: 8-15x ésxsg O=x=<1
2x_ 2 3 _.x<1
2 5
L © True
1
Compute the temperature of the bar at the point x= —
2
and the moment t=1. by means of a Fourier series of order 9.
1
1) u(—-,1.) = 3.14028
2
1
2) u(-,1.) = @
2
1
3) u(-,1.) = -1.84315
2
1
4) u(—,1.) = -6.57169
2
1
5) u(—,1.) = -1.46949
2
Exercise 2
[ 6%u 6%u
poes (X,t):Q (X,%) O<x<r, O<t
u(e,t)=u(r,t)=0 o<t
—%X Q=<xx<2
u(x,0)= O=<X=<T
( ) X 18 9 2<xs<n
-2 -2
@%u(x,@):—B (X-2) (x-1)x® (x-7) @.=<x=<7
0 True

Compute the position of the string at x=2
and the moment t=0.4 by means of a Fourier series of order 10.

1) u(2,0.4) = -6.15006
2) u(2,0.4) = -0.976704
3) u(2,0.4) = -1.67132
4) u(2,0.4) = -3.78573

5) u(2,0.4) = -1.16547
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Exercise 1
N x,1) =922 (x, 1) 0<x<3, O<t
ot ox
u(e,t)=u(3,t)=0 P<t
u(x,0)=-3 (x-3) (x-2) (x-1)x 0=<x=<3
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.7 by means of a Fourier series of order 9.

1) u(2,0.7) = -8.53381

2) u(2,0.7) = 3.72816

3) u(2,0.7) = 1.20171

4) u(2,0.7) = -2.83121

5) u(2,0.7) = 0.000345431

Exercise 2

P x,1) =474 (x, 1) 0<x<r, O<t
ot ox
u(e,t)=u(r,t)=0 o<t
U(x,8)=-((x-3) (x-2)x (x-m)?%) @=x=x

aﬁtu(x,e):(x—?,) (x-2)x2 (x-m)2 @.<xsn

0 True

Compute the position of the string at x=2
and the moment t=0.1 by means of a Fourier series of order 12.

1) u(2,0.1) = -6.61544
2) u(2,0.1) = -0.246878
3) u(2,0.1) = -2.66146
4) u(2,0.1) = 4.53216

5) u(2,0.1) = 5.48524
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Exercise 1
2 x,1) :% (%,t) O<x<r, O<t
u(e,t)=u(r,t)=0 0=t
U(x,0)=-((x-3) (x-2) X (x-7m)) @=<X=s7
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.8 by means of a Fourier series of order 12.

1) u(2,0.8) = -4.99606
2) u(2,0.8) = -7.17203
3) u(2,0.8) = 0.902623
4) u(2,0.8) = 1.64076
5) u(2,0.8) = -0.498036
Exercise 2
r 2
g'(x,t):ZSﬂ:(x,t) O<x<, O<t
ot ox
ou du
&(G,t)_&(ﬁ,t)_e o<t
EL O<x<2
2
u(x,0)=: 3-3x 2<X<3 O@=<Xxs<7
Ex 18 g 3<x=<nx
-3 -3
L © True

Compute the temperature of the bar at the point x=2
and the moment t=0.1 by means of a Fourier series of order 9.

1) u(2,0.1) = 1.17119
2) u(2,0.1) = 4.28943
3) u(2,0.1) = 1.22894
4) u(2,0.1) = -2.59694

5) u(2,0.1) = 0.434243
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Exercise 1
N x,t) 21622 (x,t) O<x<r, B<t
ot ox
Uu(@,t)-u(r,t)-0 o<t

U(x,0)=-3 (x-3) X (X-7) @=<X=7

0 True

Compute the temperature of the bar at the point x=2

and the moment t=0.1 by means of a Fourier series of order 8.

1) u(2,0.1) = -1.99877
2) u(2,0.1) = 1.01185
3) u(2,0.1) = 3.04341
4) u(2,0.1) = 3.58106
5) u(2,0.1) = -7.65367
Exercise 2
[ 6%u 5%u
pves (x,t)716§ (X,t) O<x<, O<t
u(@,t)=u(r,t)=0 0=t
-X O<x<1
u(x,0)= 3-4x 1<x<3 O<xX<rr
2X 2 g9 3<x=<x
-3 -3
a%u(x,e):z (x-1) x (x-7) 0. <x=<n
L © True

Compute the position of the string at x=2

and the moment t=1. by means of a Fourier series of order 9.

u(2,1.) = 6.06678
u(2,1.) = 2.95967
u(2,1.) = -6.36303
u(2,1.) = -8.37912

u(2,1.) = 4.97899
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Exercise 1
[ ou o%u
= (X,t) :16§ (X,t) O<x<, O<t
u(e,t)=u(r,t)=0 0<t
-6 X O<x<1
3x 9
u(x,0) =t "3 "3 1<x<3 gox<r
Sx 27 -9 3<x=s71
-3 -3
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.8 by means of a Fourier series of order 8.

1) u(1,0.8) - -0.0000191792
2) u(1,0.8) = -6.11255
3) u(1,0.8) = 1.76734
4) u(1,0.8) - -6.42418
5) u(l,0.8) = 2.48023
Exercise 2
Au 8%u
2 61) =475 (X, 1) 9<x<5, O<t
Mig,t)=2(5,t)=0 o<t
ox Ox

U(x,8)=(x-5) (x-2) (x-1) x> 0<x<5
0 True

Compute the temperature of the bar at the point x=4
and the moment t=0.3 by means of a Fourier series of order 10.

1) u(4,0.3) = 3.17182
2) u(4,0.3) = -4.8595
3) u(4,0.3) = -3.19897
4) u(4,0.3) = -54.6062

5) u(4,0.3) = -0.412566
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Exercise 1
[ ou 5%u
(1) =472 (X, 1) 0<x<1, O<t
u(e,t)=u(l,t)=0 0=t
-50x  @s=x<-
10
u(x,0)=¢ 2*¥_ 2 L _x.* gox<1
7 7 10 5
15 - 15 x is‘sxgl
L O True
1
Compute the temperature of the bar at the point x= —
2
and the moment t=0.9 by means of a Fourier series of order 10.
1
1) u(-,0.9) = -2.52388
2
1
2) u(-,0.9) = 8.74082
2
1
3) u(-,0.9) = -7.49603
2
1
4) u(—,0.9) = -4.68405
2
1
5 u(-,0.9) = ©
2
Exercise 2
ou 5%u
5;(X,t):16g;(x,t) O<x<iT, O<t
ou ou
~(e,t)==" (m,t) =0 o<t

U(x,0)=3 (x-3)x2 (x-m? @=<x=n
0 True

Compute the temperature of the bar at the point x=1
and the moment t=1. by means of a Fourier series of order 10 .

1) u(1,1.) = -13.9217
2) u(l,1.) = -1.36216
3) u(1,1.) = 2.53052

4) u(1,1.) = -0.338906

5) u(1l,1.) = 2.04126
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Exercise 1
X (X, t) :96*2: (X,t) O<x<s, O<t
ot ox
u(o,t)=u(r,t)=0 =<t

U(X,0)=-2 (x-2) (x-1) x (x-m)% @=<x=<
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.4 by means of a Fourier series of order 11.

1) u(2,0.4) = 6.49287
2) u(2,0.4) = 2.35034
3) u(2,0.4) = 7.39726
4) u(2,0.4) = -0.0122513
5) u(2,0.4) = -4.0516
Exercise 2
r 2
S 1) =167 (x, 1) O<x<r, B<t
ou ou
L (0,t)=2 (1) =8 o<t
-X P<x<1
u(x,0)= 6x-7 l<x<2 O<X<rt
5x 10
- + +5 2<x=<7
-2 -2
L@ True

Compute the temperature of the bar at the point x=1
and the moment t=0.8 by means of a Fourier series of order 9.

1) u(1,0.8) = 2.39092
2) u(1,0.8) = 1.38591
3) u(1,0.8) = -2.50913
4) u(1,0.8) = -2.24078

5) u(l,0.8) = -0.227812
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Exercise 1
[ ou 5%u
e (x,t) :4§ (x,t) 0<x<5, o<t
u(@,t)=u(5,t)=0 o<t
ox O<x<2
2
u(x,0)=; 25-8x 2<x=<3 0O=<x=<5
2 _x 3<x=<5
2 2
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.5 by means of a Fourier series of order 9.

1) u(1,0.5) = -0.0425985

2) u(1,0.5) = 7.75696

3) u(1l,0.5) = 1.40595

4) u(1,0.5) = 7.51006

5) u(1l,0.5) = -0.708462

Exercise 2

6%u 6%u
E(X’t)ZQ (X,t) O<x<ir, O<t
u(@,t)=u(m,t)=0 o<t

U(x,0)=(x-3) (x-1) x (x-m)? O=<x=<7
@—iu(x,@):B (x-2) (x-1) x> (x-7) @.=x=<n
0 True

Compute the position of the string at x=2

and the moment t=0.4 by means of a Fourier series of order 11.

1) u(2,0.4) = 1.58969
2) u(2,0.4) = 3.08413
3) u(2,0.4) = 2.95909
4) u(2,0.4) = -3.44099

5) u(2,0.4) = -2.47032
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Exercise 1
%t’ (X, t) :% (x,t) O<x<m, @<t
u(e,t)=u(r,t)=0 o<t

U(X,0)=3 (x-3)x2 (x-m)? @=<x=mn
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.5 by means of a Fourier series of order 9.

1) u(2,0.5) = 8.6125

2) u(2,0.5) = -12.0506

3) u(2,0.5) = -5.97823

4) u(2,0.5) = -3.21786

5) u(2,0.5) = 8.94394

Exercise 2

r 2
61 =978 (x,1) 0<x<5, Ot
Au Au
5 (0,1)=""(5,1)=0 o<t

X O<x<2

Uu(x,0)=¢ 2x-2 2=<x=<4 0=<x=<5
30-6x 4=<x<5
L @ True

Compute the temperature of the bar at the point x=2
and the moment t=0.2 by means of a Fourier series of order 9.

1) u(2,0.2) = -1.90858
2) u(2,0.2) = -3.30943
3) u(2,0.2) = -1.46217
4) u(2,0.2) = 2.36914

5) u(2,0.2)

-4.9711
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Exercise 1
Su 5%u
(6T =40 (X, 1) B<x<1, o<t
u(e,t)=u(l,t)=0 0=t
3
u(x,08)=(x-1) (X‘:Ta> X @=<x=<1
0 True
3
Compute the temperature of the bar at the point x= —
10
and the moment t=0.8 by means of a Fourier series of order 8.
3
1) u(— ,0.8) = 3.89953
10
3
2) u(— ,0.8) = -2.17683
10
3) u(— ,0.8) = ©
10
4) u(— ,0.8) = 6.50652
10
5 u(— ,0.8) = -1.61036
10
Exercise 2
Su 6%u
4 (61)=16-2 (X, 1) B<x<m, O<t
ou du
~(e,t) =" (m,t) =0 =<t

U(x,0)=-2 (x-3) x> (x-m?2 @=<x=m
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.2 by means of a Fourier series of order 12.

1) u(2,0.2) = 4.16656
2) u(2,0.2) = -4.02223
3) u(2,0.2) = -8.0959473
4) u(2,0.2) = 9.21359

5) u(2,0.2) = 3.43348
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Exercise 1
Su 5%u
6T =20 (%, 1) 0<x<2, O<t
u(e,t)=u(2,t)=0 0=t
0 [7x O=<x=<1 0 )
= < <
UOGOI=] 14 7x 12x=2 25%F
0 True
3
Compute the temperature of the bar at the point x= —
5
and the moment t=0.8 by means of a Fourier series of order 8.
3
1) u(—,0.8) = -6.90286
5
3
2) u(-,0.8) = 0.637651
5
3
3) u(—,0.8) = -8.41964
5
3
4) u(—,0.8) = 6.78643
5
3
5) u(—,0.8) = 3.46507
5
Exercise 2
Su 5%u
o (6T) =40 (%, 1) 0<x<5, O<t
ou du
o (8,t) =" (5,1) =0 o<t

U(x,0)=-(x-5)2(x-2)x*> 0<x=<5
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.9 by means of a Fourier series of order 8.

1) u(1,0.9) = -6.4329
2) u(1,0.9) = 0.196649
3) u(1,0.9) = -2.91887
4) u(1,0.9) = -2.5097

5) u(1,0.9)

-3.80573
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Exercise 1

[ ou o%u

= (X,t) :25§ (X,t) O<x<, O<t

u(e,t)=u(r,t)=0 0<t
-3x O<x<2

U(X,@): 5x-16 2<x<3 Q<X<rT
x 3 -1 3<x=7
-3 -3

L © True

Compute the temperature of the bar at the point x=2
and the moment t=0.7 by means of a Fourier series of order 11.

1) u(2,0.7) = 3.57059
2) u(2,0.7) = 8.86103
3) u(2,0.7) = 3.18862
4) u(2,0.7) = 4.24979
5) u(2,0.7) = -1.09968x10°7
Exercise 2
[ o%u 5%u
E(X’t)ZQ (X,t) O<x<ir, O<t
u(e,t)=u(r,t)=0 o<t
u(x,0)=3 (x-2) (x-1) x> (x-n) @=x=r
B—ZX O<xx<2
@%u(x,@): 25 -11x 2<Xx<3 0@.=<X=s71
Bx 2 8 3<xs<r
-3 -3
L © True

Compute the position of the string at x=1
and the moment t=0.8 by means of a Fourier series of order 11.

1) u(1,0.8) = -1.83393
2) u(1,0.8) = -3.89148
3) u(1,0.8) = 6.30202
4) u(1,0.8) = 8.99529

5) u(1,0.8) = 1.92669
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Exercise 1

[ ou o%u

= (X,t) :25§ (X,t) O<x<, O<t

u(e,t)=u(r,t)=0 0<t
-8 x O<x<1
X 17 3

u(x,8)=y 2~ 2 SX=3 @<x=zn
Ix A -7 3<x=s7
-3 -3

L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.2 by means of a Fourier series of order 12.

1) u(1,0.2) = -0.0507444
2) u(1,0.2) = -3.36009
3) u(1,0.2) - 3.2086

4) u(1,0.2) = 1.7687

5) u(l1,0.2) = 8.73948
Exercise 2
[ 6%u 5%u
e (X,t):9§ (X,t) O<x<iT, O<t
u(@,t)=u(m,t)=0 o<t
u(x,0)=2 (x-1) x? (x - n)? O<x=<n
_1x O<x<3
Eu(x,e): 3 Q. <Xx<7r
ot Ix 2 7 3.x<n
-3 -3
L © True

Compute the position of the string at x=1
and the moment t=1. by means of a Fourier series of order 11.

1) u(1,1.) = 5.69043
2) u(1,1.) = -10.3719
3) u(1,1.) = 6.81015
4) u(1,1.) = -7.04813

-3.28024

v
c
=
-
=
I




| 63

Further Mathematics - Degree in Engineering - 2024/2025
EDP-01 for serial number: 63

Exercise 1
[ ou o%u
= (X,t) :25§ (X,t) O<x<, o<t
u(e,t)=u(r,t)=0 o<t
%X O<x<3
u(x,0)= O=<Xx=<
’ A P
-3 -3
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.1 by means of a Fourier series of order 9.

1) u(1,0.1) = 7.64682
2) u(l1,0.1) = -6.86544
3) u(1,0.1) = 3.43608
4) u(l,0.1) = 0.183523
5) u(1,0.1) = -7.57748
Exercise 2
[ 6% 52u
e (x,t)74§ (X,1t) O<x<1, o<t
u(@,t)=u(l,t)=0 0<t
u(x,0)=2 (x-1) (x—é)x2 @=x=<1
286X B=x=<:
2u(x,e): 5x-6 Zs<x<> @.sx=<1
ot 5 5
4sx 45 3 v 1
2 2 5
L O True
3
Compute the position of the string at x= —
5
and the moment t=0.7 by means of a Fourier series of order 9.
3
1) u(—-,0.7) = 6.67817
5
3
2) u(—-,0.7) = -3.23076
5
3
3) u(-,0.7) = 3.86326
5
3
4) u(—,0.7) = 1.21259
5
3
5) u(-,0.7) = -1.63782
5
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Exercise 1
ou o%u
(1) =16-2 (X, 1) 0<x<2, O<t
u(e,t)=u(2,t)=0 0=t
0 [—X O=<x=<1 0 )
= < <
UOGOI=] w2 1ox=2 25%F
0 True
8
Compute the temperature of the bar at the point x= —
5
and the moment t=0.8 by means of a Fourier series of order 8.
8
1) u(-,0.8) = -1.04073
5
8
2) u(-,0.8) = -6.89141
5
8
3) u(-,0.8) = 8.42786
5
8
4) u(—,0.8) = 0.896257
5
8
5) u(—,0.8) = ©
5
Exercise 2
r 2 2
g (x,t):ZS% (x,t) P<x<5, O<t
u(e,t)=u(5,t)=0 0=t
U(x,0)=2 (x-5)2 (x-4) (x-2)x> 8=<x=<5
5 X O<x<4
—u(X,0)=3 4 0.<x=<5
ot 5-x 4<x<5
L © True

Compute the position of the string at x=3
and the moment t=0.1 by means of a Fourier series of order 8.

1) u(3,0.1) = 2.8741
2) u(3,0.1) = -48.8205
3) u(3,0.1) = 1.16098
4) u(3,0.1) = 3.08688

5) u(3,0.1) = 0.775257
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Exercise 1
N x,1) =922 (x, 1) O<x<r, B<t
ot ox
u(e,t)=u(r,t)=0 =<t
U(x,0)=2 (x-3) (x-1) x (x-m)2 @=<x=<r
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.8 by means of a Fourier series of order 11.

1) u(1,0.8) - -0.747062
2) u(1,0.8) - -0.00148067
3) u(l1,0.8) = -7.38947
4) u(1,0.8) = 6.69706
5) u(1,0.8) = -4.03281
Exercise 2
) =2 (x, 1) B<x<r, O<t
ot2 7 T T Y 4
u(e,t)=u(r,t)=0 o<t
)E( O=<x<2
U(XJQ)* % 2 O<XxX=<7T
-— +— +1 2<x=<7
-2 -2
5 -4 x O<x<2
0’cu<x’e)_{8xz—162—8 2<X<TT 0. =x=r
L@ True

Compute the position of the string at x=1
and the moment t=1. by means of a Fourier series of order 9.

1) u(1,1.) = 8.71295
2) u(l,1.) = -0.229174
3) u(1,1.) = 6.68468

4) u(1,1.) = -3.52214

(9]
c
=
-
=
1

4.49927
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Exercise 1
Su 5%u
(1) =972 (X, 1) 0<x<2, O<t
u(@,t)=u(2,t)=0 o<t
U(x.0 [X Gsxslexz
= < <
(x,0) 2-x 1l=<x<2 T
0 True
8
Compute the temperature of the bar at the point x= —
5
and the moment t=0.5 by means of a Fourier series of order 9.
8
1) u(—,0.5) = 1.93447
5
8
2) u(-,0.5) = 5.16904
5
B 6
3) u(-,0.5) = 7.17637x10"
5
8
4) u(-,0.5) = 7.68318
5
8
5) u(-,08.5) = -3.97872
5
Exercise 2
[ ou 5%u
= (X, 1) =2 (X,t) O<x<, O<t
ou du
~(e,t) =" (m,t) =0 =<t
-X O=<x=<2
U(X,@): 8-5x 2<x<3 Q<X<rT
7 x 21
— - — -7 3<x=s7
-3 -3
L © True

Compute the temperature of the bar at the point x=2
and the moment t=1. by means of a Fourier series of order 9.

1) u(2,1.) = 0.920717
2) u(2,1.) = -4.95915
3) u(2,1.) = -4.33248
4) u(2,1.) = -2.58769

5) u(2,1.) = ©.954128
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Exercise 1
[ ou 5%u
= (X,t) =2 (X,t) O<x<, O<t
u(e,t)=u(r,t)=0 0<t
7 x O<x<1
U(X,@): 14 -7 x l<x<3 Q<X<rT
7x 21
— - — -7 3=<x=z7
-3 -3
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.1 by means of a Fourier series of order 9.

1) u(1l,0.1) = -5.87844
2) u(1,0.1) = -1.65636
3) u(1,0.1) = -3.43123
4) u(1,0.1) = 4.50226
5) u(1,0.1) = -3.71815
Exercise 2
Au 8%u
Ei(x’t>:§5<x’t> O<x<ir, O<t
Mo, t) =2 (r,t)=0 o<t
ox Ox

u(x,0)=2 (x-1)x (x-sm) @=<X=7r
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.7 by means of a Fourier series of order 10.

1) u(1,0.7) = 0.22016
2) u(1,0.7) = 0.516567
3) u(1,0.7) = -2.64668
4) u(1,0.7) = -3.20267

5) u(1,0.7) = -1.17676
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Exercise 1
%t’ (X, t) :42%’ (x,t) 0<x<3, o<t
u(e,t)=u(3,t)=0 o<t
8 x O<x=<1
u(X’@):[1274x 1:x=3 05%=3
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.6 by means of a Fourier series of order 11.

1) u(2,0.6) = -8.21442
2) u(2,0.6) = 0.393583
3) u(2,0.6) = 6.69195
4) u(2,0.6) = -5.32633
5) u(2,0.6) = 6.87134
Exercise 2
2
M x,t)=257Y (x,t) B<x<1, O<t
ot ox
= (0,t) =2 (1,t) =0 o<t
ox ox
- 2 2 1) 2
u(x,8)=-2 (x-1)% (x - 5) (x - 19) x? @=x=<1
0 True
3
Compute the temperature of the bar at the point x= —
10
and the moment t=0.1 by means of a Fourier series of order 10.
3
1) u(— ,8.1) = 3.79966
10
3
2) u(— ,0.1) = 2.1482
10
3) u(— ,0.1) = 2.90479
10
4) u(— ,0.1) = -0.00504762
10
5) u(— ,0.1) = 2.3119
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Exercise 1

[ ou o%u

= (X,t) :16§ (X,t) O<x<, O<t

u(e,t)=u(r,t)=0 0<t
4 x O<x<1

U(X,@): 11-7x l<x<2 Q<X<rT
3x _ 6 -3 2<Xx=s7
-2 -2

L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.8 by means of a Fourier series of order 11.

1) u(1,0.8) = 7.4176x10°7
2) u(1,0.8) = -7.00553
3) u(1,0.8) = -4.09945
4) u(1,0.8) = -5.37623
5) u(l,0.8) - -0.938668
Exercise 2
[ ou 5%u
gi(x,t):IGg;(x,t) O<x<sT, O<t
*(0,t)=2 (r,t)=0 o=t
ox ()4
% O<x<3
u(x,0)= O<Xx=<
’ 22X B 5 3cx<n
-3 -3
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.4 by means of a Fourier series of order 11.

1) u(1,0.4) = -1.05421
2) u(l,0.4) = 2.49831
3) u(1,0.4) = -1.484

4) u(1,0.4) = -1.82627

5) u(1,0.4) = -4.56858
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Exe

rcise 1

u(e,t)=u(r,t)=0

U(x,0)=-3 (x-2) x% (x-r)
)

O<x<m, o<t

0<t
O<X=<7T
True

Compute the temperature of the bar at the point x=2
and the moment t=0.7 by means of a Fourier series of order 10.

1) u(2,0.7) = -0.928226
2) u(2,0.7) = -2.28255
3) u(2,0.7) = -8.99664
4) u(2,0.7) = 3.37929
5) u(2,0.7) = 5.72354
Exercise 2
[ ou 52u
;t (X)t>:16§ (X, t)
ou ou
= (0,t)=2 (5,1)=0
9 x O=<x=<1
32 5
u(x,0)= g—?x l<x<4
20-4x 4<x<5
L @

O<x<5, o<t

0<t

O<x<5

True

Compute the temperature of the bar at the point x=3
and the moment t=0.5 by means of a Fourier series of order 10.

u(3,e.s)
u(3,e.s)
u(3,e.s)
u(3,e.s)

u(3,e.s)

4.15268

-4.96519

2.40816

5.17683

-1.32957
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Exercise 1
P, 1) =422 (x, 1) Bex<r, B<t
ot ox
u(oe,t)=u(r,t)=0 o<t
U(X,0)=(x-2) (x-1)x2 (x-7) @=<X=<mn
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.4 by means of a Fourier series of order 11.

1) u(2,0.4) = 2.79061
2) u(2,0.4) = -7.61248
3) u(2,0.4) = -0.0912649
4) u(2,0.4) = -3.99676
5) u(2,0.4) = 7.20145
Exercise 2
P, 1) =928 (x, 1) @<x<r, B<t
otz 77 oxt 7 ’
u(@,t)=u(r,t)=0 o<t
3x O<x<1
u(x,0)={ 2-6X 1<xs3 O<x=<7
ﬂ—E—Q 3<x=<7T
-3 -3
5 -6 X O<x=<1
au(x,@)f Lxl_il_s 1<x<n 0. <Xx=<7
L © True

Compute the position of the string at x=1
and the moment t=0.1 by means of a Fourier series of order 8.

1) u(1,0.1) - -8.87871

2) u(1,0.1) = 0.965097

3) u(1,0.1) = 0.0609169
4) u(1,0.1) = 6.09684
5) u(1,0.1) = -6.83887
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Exercise 1
Su 5%u
(1) =16-2 (X, 1) 0<x<2, O<t
u(@,t)=u(2,t)=0 o<t
u(x,0)=2 (x-2) (x-1)x 0=<x=<2
0 True
6
Compute the temperature of the bar at the point x= —
5
and the moment t=0.5 by means of a Fourier series of order 12.
6
1) u(-,0.5) = 2.66632
5
6
2) u(-,08.5) = @
5
6
3) u(—,0.5) = -7.64745
5
6
4) u(—,0.5) = 2.22037
5
6
5 u(—-,0.5) = -1.31904
5
Exercise 2
[ ou 6%u
(1) =252 (x,1) B<x<r, O<t
ou du
~(e,t) =" (m,t) =0 =<t
—37 O=<xx<2
u(x,0)= O<Xx=<
’ 32X 8 3 2<xsnr
-2 -2
L O True

Compute the temperature of the bar at the point x=2
and the moment t=0.5 by means of a Fourier series of order 10.

1) u(2,0.5) = -0.50481
2) u(2,0.5) = 0.612166
3) u(2,0.5) = -1.5

4) u(2,0.5) = 4.38158

5) u(2,0.5) = -4.02862
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Exercise 1
N x,t) 21622 (x,t) O<x<r, B<t
ot ox
u(e,t)=u(r,t)=0 <t
U(x,8)=-((x-3) (x-1)x* (x-m)?) @<x=<r
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.1 by means of a Fourier series of order 8.

1) u(2,0.1) = 0.552374
2) u(2,0.1) = -2.14447
3) u(2,0.1) = -7.94032
4) u(2,0.1) = -0.443218
5) u(2,0.1) = -4.01407
Exercise 2
[ ou o%u
e (X,t) =2 (X,t) 0<x<5, o<t
ou ou
- (G,t):&(S,t):e o<t
g @=<x=<2
u(x,0)= O<x<5
(*:0) 2 _x 2=<x<5
3 3
L © True

Compute the temperature of the bar at the point x=2
and the moment t=0.9 by means of a Fourier series of order 10.

1) u(2,0.9) = -0.0673694
2) u(2,0.9) = -1.20928
3) u(2,0.9) = 4.72864
4) u(2,0.9) = -4.36103

5) u(2,0.9) = 0.597614
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Exercise 1
N x,t) 21622 (x,t) 0<x<2, O<t
ot ox
u(e,t)=u(2,t)=0 P<t
U(x,0)=3 (x-2) (x-1) x> 0=x=<2
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.9 by means of a Fourier series of order 8.

1) u(1,0.9) = o

2) u(1,0.9) = -8.81962

3) u(1,0.9) = -6.78561

4) u(1,0.9) = 6.49009

5) u(1,0.9) = -3.61494

Exercise 2

2 2
o (1) =475 (X, 1) o<x<r, @<t
u(e,t)=u(m,t)=0 <t
u(x,0)=3 (x-1) x* (x - ) O=x=<T

aﬁtu(x,e):?, (x-3)x2 (x-m)? 0.<x=<7
0 True

Compute the position of the string at x=1
and the moment t=1. by means of a Fourier series of order 9.

1) u(1,1.) = 2.29969
2) u(1,1.) = -4.73245
3) u(1,1.) = -0.964586
4) u(1,1.) = -11.3171

v
c
=
-
=
I

-7.84525
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Exercise 1

Su 5%u
= (X,t) :16§ (X,t) O<x<2, o<t

u(o,t)=u(2,t)=0 0=t
e_[ZX O<x=<1 0 )
UGB)=] 4 ox 1ox<p 95%5
0 True
6

Compute the temperature of the bar at the point x= —
5

and the moment t=0.8 by means of a Fourier series of order 8.

6
1) u(—-,0.8) = 0
5
6
2) u(—-,0.8) = 5.50791
5
6
3) u(—,0.8) = -8.16421
5
6
4) u(—,0.8) = 7.99527
5
6
5 u(—,0.8) = 6.7965
5
Exercise 2
[ 6%u o%u
Q(x,t):16§ (X,1t) O<x<i, O<t
u(e,t)=u(r,t)=0 0<t
—%X O<x=<3
u(x,0)= Q<Xx=<T
’ 2X 1 5 3.x<x
-3 -3
7 x O<x=<1
EU(X,O)— 14 -7 x l1<x<3 g cx<n
ot 7x 21
— - == -7 3=<x=<7
-3 -3
L © True

Compute the position of the string at x=2
and the moment t=0.2 by means of a Fourier series of order 11.

1) u(2,0.2) = 1.05968
2) u(2,0.2) = -3.61979
3) u(2,0.2) = -1.11561
4) u(2,0.2) = -1.65935

5) u(2,0.2) = -5.71678
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Exercise 1

Au 8%u

(1) =472 (X, 1) 0<x<4, O<t

u(e,t)=u(4,t)=0 0=t
X O=<x<3

u(x,0)= 3 <x<4
X-4 3<x<4

0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.7 by means of a Fourier series of order 11.

1) u(1,0.7) = -4.15856
2) u(1,0.7) = -7.55528
3) u(1,0.7) = -8.59342
4) u(1,0.7) = -0.0958014
5) u(l,0.7) = -2.60101
Exercise 2
6%u 6%u
E(X,t)*Q (x,1t) O<x<i, O<t

u(@,t)=u(r,t)=0
u(x,0)=-3 (x-3) x% (x-m)?

R 9—2)( O<x<2
*U<X:e):
9 18
ot S2X L 249 2<xs=7
-2 -2
L ©

o<t

O<X<T

True

Compute the position of the string at x=1

and the moment t=0.7 by means of a Fourier series of order 8.

1) u(1,0.7) = 8.96441
2) u(1,0.7) = 7.16669
3) u(1,0.7) = 17.7389
4) u(1,0.7) = -8.33958
5) u(1,0.7) = 4.20125



77

Further Mathematics - Degree in Engineering - 2024/2025
EDP-01 for serial number: 77

Exercise 1
N x,t) =420 (x,t) O<x<r, B<t
ot ox
u(e,t)=u(r,t)=0 B<t
U(x,0)=3 (x-3) (x-2) x> (x-m2 0=x=m
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.6 by means of a Fourier series of order 10.

1) u(1,0.6) = -8.14445
2) u(l1,0.6) = 5.8184
3) u(l1,0.6) = 1.09089
4) u(l1l,0.6) = -5.46285
5) u(l1,0.6) = -3.85323
Exercise 2
2
%: (X,t):% (X, 1) O<x<rr, O<t
ou du
g((@:t):g((ﬁ,t):e o<t

Uu(x,0)=-2(x-3) (x-1)x (x-n) @=<Xx=<7
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.9 by means of a Fourier series of order 8.

1) u(2,0.9) = 4.30733
2) u(2,0.9) = -1.50276
3) u(2,0.9) = 3.02814

4) u(2,0.9) = -0.160334

5) u(2,0.9) = 1.91731
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Exercise 1

Z—:(x,t):%(x,t) 0<x<5, B<t
u(@,t)=u(5,t)-0 o<t

-4x 0O0=<x=<1
U(X,G):[X75 l1<x<5 0=x=5

0 True

Compute the temperature of the bar at the point x=4
and the moment t=0.2 by means of a Fourier series of order 10.

1) u(4,0.2) = -0.999999

2) u(4,0.2) = 0.56457

3) u(4,0.2) = 7.73911

4) u(4,0.2) = -4.7689%4

5) u(4,0.2) = 6.23353

Exercise 2

o%u 5%u
pves (x,t)79§ (X,1t) 0<x<3, o<t
u(@,t)=u(3,t)=0 o<t
Uu(x,0)=-((x-3) (x-2) (x-1)x) 0=x=<3
Kl 0 _{Zx O=<x<2 0 3
U= 1y ax 2ox<3 nEXE
0 True

Compute the position of the string at x=1
and the moment t=1. by means of a Fourier series of order 10.

1) u(1,1.) = -5.95655
2) u(l,1.) = -0.00851202
3) u(1,1.) = -4.62636
4) u(1,1.) = 7.61794

5) u(1l,1.) = -2.92415
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Exercise 1
[ ou 5%u
= (X, ):9§ (X,t) O<x<i, o<t
u(e,t)=u(r,t)=0 o<t
%X O<x<3
u(x,0)= O=<Xx=<
’ A P
-3 -3
L © True

Compute the temperature of the bar at the point x=2
and the moment t=0.3 by means of a Fourier series of order 12.

1) u(2,0.3) - -4.00601
2) u(2,0.3) - 3.23886
3) u(2,0.3) - 8.72401
4) u(2,0.3) - 0.162436
5) u(2,0.3) = -3.6447
Exercise 2
N x,t) 1622 (x,t) O<x<4, O<t
ot Ox
XMe,t)=2 (4,t)-0 o<t
ox [0)'4

u(x,0)=-2 (x-4) (x-3) (x—l)x2 O=<x=<4
(] True

Compute the temperature of the bar at the point x=3
and the moment t=0.6 by means of a Fourier series of order 10.

1) u(3,0.6) = -2.12677
2) u(3,0.6) = -2.95829
3) u(3,0.6) = -0.487423
4) u(3,0.6) = 4.00752

5) u(3,0.6) = 0.0346472
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Exercise 1
N x,t) =420 (x,t) O<x<r, B<t
ot ox
u(e,t)=u(r,t)=0 o<t
U(x,0)=-3 (x-3) (x-2)x% (x-m2% 0=<x=r
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.4 by means of a Fourier series of order 9.

1) u(1,0.4) = 3.29722
2) u(1,0.4) = 7.59604
3) u(1,0.4) = -2.44748
4) u(1,0.4) = 3.24818
5) u(1,0.4) = -1.77384
Exercise 2
r 2
Z—: (x,t):%%(x,t) @<x<r, O<t
ou du
= (0,1) =" (r,t) =0 o<t
-2Xx O=<x<1
u(X,O)_{z)(zz lex<r O<Xx=<
-1 -1
L © True

Compute the temperature of the bar at the point x=2
and the moment t=0.3 by means of a Fourier series of order 9.

1) u(2,0.3) = 4.2254
2) u(2,0.3) = -0.133124
3) u(2,0.3) = 1.96717
4) u(2,0.3) = -0.998868

-1.73604

5) u(2,0.3)
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Exercise 1
N x,t) 21622 (x,t) O<x<r, B<t
ot ox
u(e,t)=u(r,t)=0 @<t
U(x,8)=-((x-1)x* (x-n)) @=x=x
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.6 by means of a Fourier series of order 12.

1) u(1,0.6) = 0.000179032
2) u(1,0.6) = 6.50458
3) u(1,0.6) = -7.19974
4) u(1,0.6) = 5.98292
5) u(l,0.6) = 2.93453
Exercise 2
2506 =475 (1) o<x<r, B<t
u(@,t)=u(r,t)=0 o<t
-X O=<x<2
U(X,e)z 6-4x 2<x<3 Q<X<JT
ﬂ—E—G 3<x=<7T
-3 -3
aﬁtu(x,e):B (x - 1) x% (x - ) 0. <x=<7
L O True

Compute the position of the string at x=1
and the moment t=0.2 by means of a Fourier series of order 12.

1) u(1,0.2) = -1.11215
2) u(1,0.2) = -1.94086
3) u(1,0.2) = -6.78568
4) u(1,0.2) = 3.56956

5) u(l1,0.2) -7.08761



82 |

Further Mathematics - Degree in Engineering - 2024/2025
EDP-01 for serial number: 82

Exercise 1
%t’ (X, 1) :252—;’ (X,t) 0<x<3, o<t
u(e,t)=u(3,t)=0 o<t
9 x O<x<1
U(x,0)=:24-15x 1<x<2 ©O=<x<3
6x-18 2=<x<3
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.5 by means of a Fourier series of order 12.

1) u(1,0.5) = -8.29144
2) u(1,0.5) = -6.08624
3) u(1,0.5) = 3.42771
4) u(1,0.5) = 6.39204
5) u(1,0.5) = 1.52342x10°°
Exercise 2
8%u 5%u
gg(x,t):g;(x,t) O<x<2, o<t
u(e,t)=u(2,t)=0 =<t

u(x,0)=2 (x-2)2(x-1)x ©B=x=<2
@—iu(x,@):B (x-2)2(x-1)x 0.=<xx2
() True

19
Compute the position of the string at x= —
10

and the moment t=0.9 by means of a Fourier series of order 12.

19

1) u(— ,0.9) = 3.4632
10
19

2) u(— ,0.9) = -2.90864
10
19

3) u(— ,0.9) = -0.126296
10
19

4) u(— ,0.9) = -8.68027
10
19

5) u(— ,0.9) = -1.96973

10
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Exercise 1
P, 1) =422 (x, 1) Bex<r, B<t
ot ox
u(oe,t)=u(r,t)=0 0=t
U(x,8)=-((x-3) (x-1) x (x-m)%) @=x=x
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.8 by means of a Fourier series of order 11.

1) u(2,0.8) = 0.0436832
2) u(2,0.8) = -7.83177
3) u(2,0.8) - 8.01294
4) u(2,0.8) - 6.59035
5) u(2,0.8) = -4.38274
Exercise 2
ou 5%u
&(X,t):ZSQ (X,t) O<x<m, O<t
ou ou
2 (0,t) =" (m,t) =0 o<t
u(x,0)=-((x-3)x* (x-m)?) @=x=nx
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.4 by means of a Fourier series of order 11.

1) u(2,0.4) = 4.64054
2) u(2,0.4) = -2.18163
3) u(2,0.4) = -3.7034
4) u(2,0.4) = -1.85987

5) u(2,0.4) = 3.00744
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Exercise 1
N x,1) =922 (x, 1) 0<x<2, B<t
ot ox
u(e,t)=u(2,t)=0 B<t
U(x,0)=(x-2)% (x-1) x 0=<x=<2
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.2 by means of a Fourier series of order 9.

1) u(1,0.2) = -0.00166057
2) u(1,0.2) = 3.75838
3) u(1,0.2) = 5.12674
4) u(1,0.2) = -1.32726
5) u(1,0.2) = -3.15936
Exercise 2
[ 2 1) =92 (x, 1) O<x<4, B<t
otz 7’ oxt 7 ’
u(e,t)=u(4,t)=0 o<t
-8x O<x<1
u(x,0) = 9x-17 1=<x<2 O<x<4
2% 2<x<4
2
@%u(x,e):a (Xx-M2 (x-3)x*> 0.<x<4
0 True

Compute the position of the string at x=3
and the moment t=0.2 by means of a Fourier series of order 8.

1) u(3,0.2) = 6.7487
2) u(3,0.2) = -0.900976
3) u(3,0.2) = 1.34345
4) u(3,0.2) = 8.57248

5) u(3,0.2) = 3.90026
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Exercise 1

ou 5%u

= (X,t) =2 (X,t) O<x<, O<t

u(e,t)=u(r,t)=0 0<t
-3x O<x<3

u(x,0)= 9X 2 g 3_y.n Q=<Xx=7
-3 -3

0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.4 by means of a Fourier series of order 8.

1) u(1,0.4) = 7.5968

2) u(l1,0.4) = 2.89227

3) u(1,0.4) = 1.27537

4) u(l,0.4) = -8.72888

5) u(1,0.4) = -2.83883

Exercise 2

[ 6% 52u
E (X,t>—4§ (X,t) 0<x<5, o<t
u(@,t)=u(5,t)=0 0<t

Uu(x,0)=-3 (x-5) (x-2)x> B=x=<5
-2x O=<x<2
EU(X,Q): 5x-14 2<x<3 9. <x<5
t 5 X
- - = 3<x=<5
2 2
L © True

Compute the position of the string at x=3
and the moment t=0.2 by means of a Fourier series of order 8.

1) u(3,0.2) = 53.3511
2) u(3,0.2) = -6.11685
3) u(3,0.2) = 1.4439

4) u(3,0.2) = 6.55862

5) u(3,0.2) = 7.7535



86 |

Further Mathematics - Degree in Engineering - 2024/2025
EDP-01 for serial number: 86

Exe

Compute the temperature of the bar at the point x=1

1)

2)

Exe

rcise 1

ou 5%u
— (X,t)=4—
ot (X,1) ox?

u(e,t)=u(r,t)=0

(X, 1)

0<t

O<x<ir, O<t

U(X,0)=2 (x-3)x (x-m2 @=<x=m

0

and the moment t=0.8 by means of a Fourier series of order 8.

u(i,e.8)
u(i,e.8)
u(i,e.8)
u(i,e.8)

u(l,0.8)

rcise 2

o Su

True

5.30374

-6.57473

-0.45107

1.25799

-8.34482

(X.vt) =9— (X1t>

ot? ox?

O<x<T, o<t

0<t

True

Compute the position of the string at x=2

1)

2)

and the moment t=0.4 by means of a Fourier series of order 10.

u(2,0.4)
u(2,0.4)
u(2,0.4)
u(2,0.4)

u(2,0.4)

6.39499

-2.59854

4.85048

-8.33216

-0.192748
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Exercise 1

ou 5%u

;c(x, ):9§ (x,t) 0<x<5, o<t
u(@,t)=u(5,t)=0 0<t

X O<x<4
2
10-2x 4<x<5

0 True

u(x,O):{

Compute the temperature of the bar at the point x=3
and the moment t=0.7 by means of a Fourier series of order 8.

1) u(3,0.7) = 0.117754
2) u(3,0.7) = -2.47215
3) u(3,0.7) - 0.746336
4) u(3,0.7) = 5.17642
5) u(3,0.7) = 3.20606
Exercise 2
ou 5%u
a(x,t):lGQ(x,t) O<x<, O<t

= (0,t)==
ox ()4

(7T1t>:9 0<t
U(x,0)=-2(x-2) (x-1)x (x-n) @=x=7
0 True

Compute the temperature of the bar at the point x=1
and the moment t=1. by means of a Fourier series of order 11.

1) u(1,1.) = -0.527695
2) u(l,1.) = -3.0709

3) u(1,1.) = -1.56255
4) u(1,1.) = -4.35167

5) u(1,1.) = 0.817507
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Exercise 1
Su 5%u
(6T =40 (X, 1) 0<x<2, O<t
u(e,t)=u(2,t)=0 o<t
u(x,0)=2 (x-2) (x-1)x 0=<x=<2
0 True
3
Compute the temperature of the bar at the point x= —
5
and the moment t=0.4 by means of a Fourier series of order 10.
3
1) u(-,0.4) = -5.59615
5
3
2) u(-,0.4) = -6.01781
5
3 7
3) u(—-,0.4) = 1.02062x10"
5
3
4) u(—,0.4) = -3.02868
5
3
5) u(—-,0.4) = 3.80837
5
Exercise 2
Su 5%u
= (X, 1) =2 (X,t) O<x<r, O<t
ou du
~(e,t) =" (m,t) =0 =<t
u(x,0)=-((x-3)x* (x-m?) @=x=r
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.5 by means of a Fourier series of order 8.

1) u(2,0.5) = 3.82826
2) u(2,0.5) = -2.17075
3) u(2,0.5) = -3.03686
4) u(2,0.5) = 4.49939

5) u(2,0.5) = 0.682321
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Exercise 1

ou 5%u
o2t (X1 =93 (X, 1)
u(o,t)=u(2,t)=0

o) - -9 x O<x=<1
ux >_[9x—18 1<x<2
)

Compute the temperature of

and the moment t=0.3 by

O<x<2, O<t
0<t
O=x=<2
True
13
the bar at the point x= 15

means of a Fourier series of order 9.

13
1) u(— ,0.3) = -3.80937
10
13
2) u(— ,0.3) = 6.24734
10
13
3) u(— ,0.3) = -0.00831096
10
13
4) u(— ,0.3) = -6.88377
10
13
5) u(— ,0.3) = 4.11457
10
Exercise 2
[ ou o%u
L (%1 =25-2 (X, 1) 0<x<5, O<t
ou Au
= (0,1)=—"(5,1)=0 o<t
-6 X O<x=<1
u(x,0)=1 3x 15 1<x<5 O<x=<5
2 2
L © True

Compute the temperature of
and the moment t=0.2 by

1) u(3,0.2) = 3.38795
2) u(3,0.2) = 2.08932
3) u(3,0.2) = -2.93221
4) u(3,0.2) = -3.89055

5) u(3,0.2) = 2.64435

the bar at the point x=3
means of a Fourier series of order 8.
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Exercise 1

Su 5%u
= (X,t) :16§ (X,t) O<x<4, o<t

u(e,t)=u(4,t)-0 o<t
e_[GX O<x=<1 0 4
U:8)=1g 2x 1<x<a4 2%%=

0 True

Compute the temperature of the bar at the point x=3
and the moment t=0.5 by means of a Fourier series of order 9.

1) u(3,0.5) = -4.23817
2) u(3,0.5) = -5.75638
3) u(3,0.5) = 5.34784
4) u(3,0.5) = 0.599321
5) u(3,0.5) = 0.0233181
Exercise 2
r 2
ou (x,t):ZSﬂ: (x,t) O<x<, O<t
ot ox
ou du
- (G,t)_g( (t,t) =0 o<t
-4 x O<x<2
u(x,0)= Sx 16 8 2<x=n O=x=n
-2 -2
L @ True

Compute the temperature of the bar at the point x=2
and the moment t=0.6 by means of a Fourier series of order 12.

1) u(2,0.6) = 3.09309
2) u(2,0.6) = 3.12502
3) u(2,0.6) = -4.

4) u(2,0.6) = 0.0458089

5) u(2,0.6)

-1.52384
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Exercise 1
[ ou 5%u
L (%1)=2572 (X, 1) P<x<1, O<t
u(e,t)=u(l,t)=0 0=t
5x O<x<1
5
u(x,0)=1 2 -2 1 x-2% gox<1
3 3 5 5
5x-5 gsxsl
L O True
1
Compute the temperature of the bar at the point x= —
5
and the moment t=0.4 by means of a Fourier series of order 11.
1
1) u(-,0.4) = -2.46133
5
1
2) u(-,0.4) = 6.33952
5
1
3) u(-,0.4) = -6.37823
5
1
4) u(—,0.4) = -5.32019
5
1
5) u(—,0.4) = ©
5



Exercise 2

[ o%u 5%u

pe (X,t):§ (X,t) O<x<1, o<t
u(@,t)=u(l,t)=0 o<t
10 x 0<x=<,
u(x,0)={ 20 - 30 x %sxsg P<x=<1
20x-20 T <x=<1
i 286X B=x=_
—Uu(X,0)= 0. <xx<1
ot ’ ox 8 32 _x<1
7 7 10
L O True
4
Compute the position of the string at x= —
5
and the moment t=0.9 by means of a Fourier series of order 9.
4
1) u(—,0.9) = 6.25619
5
4
2) u(—,0.9) = -0.546324
5
4
3) u(—-,0.9) = -2.38908
5
4
4) u(—-,0.9) = -1.01762
5
4
5) u(—-,0.9) = 5.58228
5
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Exercise 1
[ ou o%u
= (X,t) :25§ (X,t) O<x<, O<t
u(e,t)=u(r,t)=0 o<t
_2x O<x<2
2
u(x,0)=7; x-11 2<Xx<3 O=<Xx=s7
Bx 2 8 3<x<7
-3 -3
L © True

Compute the temperature of the bar at the point x=2
and the moment t=1. by means of a Fourier series of order 9.

1) u(2,1.) = -4.38304
2) u(2,1.) = -3.96968
3) u(2,1.) = 6.38601
4) u(2,1.) = -1.03172x10°1°
5) u(2,1.) = 7.19324
Exercise 2
8%u 5%u
E(X’t)ZQ (x,1t) O<x<i, O<t
u(e,t)=u(m,t)=0 =<t
-2X O<x<3
u(x,0)= 6x 18 o o3y O=<x=7
-3 -3
a%u(x,e):a (x-3) (x-2)x% (x-m?% B.<x=<n
L © True

Compute the position of the string at x=1
and the moment t=0.6 by means of a Fourier series of order 11.

1) u(1,0.6) = 1.56629
2) u(1,0.6) = -2.27133
3) u(1,0.6) = -5.28918
4) u(1,0.6) = 8.19516

5) u(l,0.6) = 11.4186
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Exercise 1
[ ou 5%u
= (X,t) :4§ (X,t) O<x<, O<t
u(e,t)=u(r,t)=0 0<t
-8 x O<x<1
X 15 1 3
u(x,0)=: "2~ 2 =X= O=<X<7T
Sx 27 -9 3=<x=71
-3 -3
L © True

Compute the temperature of the bar at the point x=2
and the moment t=0.7 by means of a Fourier series of order 12.

1) u(2,0.7) = 3.67274

2) u(2,0.7) = 5.8238

3) u(2,0.7) = -0.540416

4) u(2,0.7) = -2.82516

5) u(2,0.7) = -2.75552

Exercise 2

[ 6%u 5%u

E(X’t)j"& (X,t) O<x<2, O<t
u(e,t)=u(2,t)=0 o<t

U(x,0)=-2 (x-2) (x-1) x> @=<x<2

9 U(x.0 {—ZX O=<x<1 0 X <2
= = L<X<
ot (x,0) 2x-4 1<x<2
L O True
9
Compute the position of the string at x= —
5

and the moment t=0.9 by means of a Fourier series of order 9.

9

1) u(-,0.9) = 0.115516
5
9

2) u(—,0.9) = -8.22627
5
9

3) u(-,0.9) = 1.1838
5
9

4) u(—,0.9) = 4.86657
5
9

5) u(-,0.9) = 1.22366
5
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Exercise 1
[ ou 5%u
= (X,t) :9§ (X,t) O<x<, O<t
u(e,t)=u(r,t)=0 o<t
—%X O<x<3
u(x,0)= O<Xx=<
’ 2X 5 ) 3<x=<nx
-3 -3
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.2 by means of a Fourier series of order 8.

1) u(1,0.2) = -3.34055
2) u(l1,0.2) = 8.77187
3) u(1,0.2) = 3.29441
4) u(l1l,0.2) = -2.01062
5) u(1,0.2) = -0.184393
Exercise 2
r 2
o (X,'t):9ﬁzl (X,t) O<x<, O<t
ot ax
ou du
o (@.t)=— (m,t)=0 o<t
-5x O<x<1
u(x,0)={ > l=x<2 gox<n
5x 10
- - — -5 2=<x=sr
-2 -2
L O True

Compute the temperature of the bar at the point x=2
and the moment t=0.5 by means of a Fourier series of order 11.

1) u(2,0.5) = 3.66857
2) u(2,0.5) = -0.897518
3) u(2,0.5) = -3.29501
4) u(2,0.5) = 0.53619

5) u(2,0.5) = 0.747588
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Exercise 1
X (x,t) :46—2‘2’ (X, %) 0<x<3, O<t
ot ox
u(e,t)=u(3,t)=0 o<t

-2Xx O<x=<1

U(x,0)=7 9x-11 1<x<2 O=<x=<3
21-7x 2=x<3

0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.6 by means of a Fourier series of order 11.

1) u(1,0.6) = -4.10497

2) u(l1l,0.6) = 0.163926

3) u(1,0.6) = -3.32396

4) u(1,0.6) = 5.24404

5) u(l1,0.6) = 8.55142

Exercise 2

ou 5%u
a(x,t):lGQ(x,t) O<x<ir, O<t
*(0,t)=2 (r,t)=0 o=t
ox ()4
u(x,0)=3 (x-3) (x-1)x (x-m) @=<X=1
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.2 by means of a Fourier series of order 11.

1) u(2,0.2) = 4.50176
2) u(2,0.2) = 1.64976
3) u(2,0.2) = 4.87685
4) u(2,0.2) = -0.805338

5) u(2,0.2) = 0.745453
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Exercise 1

ou
ot

@2
61 =2 0 (X, 1)

O<x<m, o<t

u(e,t)=u(r,t)=0 0<t
2x O=<x=<1

u(x,8)= SEX L2 12 lexsq O=x=x
-1 -1

0 True

Compute the temperature of the bar at the point x=1

and the moment t=0.2 by means of a Fourier series of order 10.

1) u(1,0.2) - 1.26014
2) u(1,0.2) = -2.27019
3) u(1,0.2) - -0.421383
4) u(1,0.2) - -7.69391
5) u(1l,0.2) - -4.75966
Exercise 2
M x,t) =2 (x, 1) 0<x<3, B<t
ot ox
X e,t)=2(3,t)-0 o<t
ox [0)'4
-6 X O<x<1
U(X’m:[sx—g 1ox<3 0°%=3
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.9 by means of a Fourier series of order 10.

1) u(2,0.9) =

2) u(2,0.9)

3) u(2,0.9) =

4) u(2,0.9) =

5) u(2,0.9)

4.69152

-2.84975

-3.67428

3.34714

-1.58385
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Exercise 1
N x,t) =420 (x,t) O<x<4, B<t
ot ox
u(@,t)=u(4,t)-0 o<t

-2Xx O<x<2
u(x,0)=y4-4x 2<x<3 0=<x<4
8x-32 3=<x<4

0 True

Compute the temperature of the bar at the point x=2
and the moment t=1. by means of a Fourier series of order 12.

1) u(2,1.) = -6.49053

2) u(2,1.) = -1.54308

3) u(2,1.) = 8.04957

4) u(2,1.) = 2.58212

5) u(2,1.) = -0.4458

Exercise 2

[ 6%u 6%u
e (X,‘t):& (X,t) O<x<4, o<t
u(e,t)=u(4,t)=0 o<t

u(x,0)=3 (x-4)2 (x-1) x> B=x=<4

5x

()
IA

xX<2

E'J(X.ve): 2 5 x 0. <x<4
ot 10—7 2<x<4
L O True

Compute the position of the string at x=2
and the moment t=0.3 by means of a Fourier series of order 10.

1) u(2,0.3) = -0.336936
2) u(2,0.3) = -3.89599
3) u(2,0.3) = -7.83821
4) u(2,0.3) = 47.3237

5) u(2,0.3) = 6.61745
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Exercise 1
[ ou 5%u
1 (%1) =252 (x,1) P<x<1, o<t
u(e,t)=u(l,t)=0 0=t
20 x 9
— O<Xx=<—
u(x,0)= ° 5 ¥ g<x=<1
20-20x — =x=1
10
L O True
7
Compute the temperature of the bar at the point x= —
10
and the moment t=0.7 by means of a Fourier series of order 12.
7
1) u(— ,0.7) = 7.91813
10
7
2) u(— ,0.7) = -2.19266
10
3) u(— ,0.7) = -8.77147
10
4) u(— ,0.7) = ©
10
5) u(— ,0.7) = 5.45783
10
Exercise 2
[ 6%u 2y
o (1) =20 (61 0<x<4, O<t
u(e,t)=u(4,t)=0 0=t
u(x,0)=-3 (x-4) (x-1) x O<x<4

3x O=<x<2
Oﬁtu(x,e): 30-12x 2=<x<3 0.<x<4
6x-24 3=<x=<4
L © True

Compute the position of the string at x=3
and the moment t=0.1 by means of a Fourier series of order 11.

1) u(3,0.1) = 5.63518
2) u(3,0.1) = 5.00406
3) u(3,0.1) = -1.10381
4) u(3,0.1) = 17.3628

5) u(3,0.1) = -7.08254



100 |

Further Mathematics - Degree in Engineering - 2024/2025
EDP-01 for serial number: 99

Exercise 1

Au 8%u

(1) =972 (X, 1) 0<x<4, O<t

u(e,t)=u(4,t)=0 0=t
X O=<x<3

u(x,0)=g 3 O<x<4
4-x 3<x<4

0 True

Compute the temperature of the bar at the point x=1
and the moment t=1. by means of a Fourier series of order 9.

1) u(1,1.) = -1.84286
2) u(l,1.) = -4.46182
3) u(1l,1.) = 0.691232
4) u(1,1.) = -3.37908
5) u(l1,1.) = 0.00209723
Exercise 2
ou 5%u
;c(x,t):&(x,t) O<x<ir, O<t

ou ou
- (8t ==

X

(rt,t) =0 0<t

U(X,8)=(x-3)x2(x-m) @=<x=m
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.7 by means of a Fourier series of order 10.

1) u(1,0.7) = 2.40747
2) u(1,0.7) = 3.00308
3) u(1,0.7) = -4.35882
4) u(1,0.7) = -2.71585

5) u(1,0.7) = 0.577084
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Exercise 1
[ ou 5%u
= (X,t) :9§ (X,t) O<x<, O<t
u(e,t)=u(r,t)=0 o<t
—%X O<x<3
u(x,0)= O<Xx=<
’ Bx 2 8 3<x=<x
-3 -3
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.1 by means of a Fourier series of order 10.

1) u(1,0.1) = 6.92858
2) u(l1,0.1) = -1.75323
3) u(l1,0.1) = -0.787937
4) u(1l,0.1) = 5.8844
5) u(1,0.1) = 2.26222
Exercise 2
r 2
» (X,'t):9ﬁzl (X,t) O<x<r, O<t
ot ox
ou du
o (@.t)=— (m,t)=0 o<t
-9 x O<x<1
U(X,e): 6x -15 l<x<2 O<X<7T
2X 5 3 2<x=<nx
-2 -2
L O True

Compute the temperature of the bar at the point x=1
and the moment t=0.1 by means of a Fourier series of order 12.

1) u(1,0.1) = -4.35472
2) u(l,0.1) = -0.204014
3) u(1,0.1) = 2.24319
4) u(1,0.1) = 3.20363

5) u(1,0.1) = -1.00595



